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“It is the paradox of suicide that the victim, 
 finding inner death in life,  
seeks inner life in dying ” 
John T. Maltsberger, 1980 
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1. Introduction 
 
1.1 Some Epidemiological Data about Suicide 
Suicide is a complex phenomenon deeply rooted in human nature that is defined as is 
the act of intentionally causing one's own death. Psychic pain, psychache, desperation, 
hopelessness, helplessness, aloneness, bitter sorrow and anger overwhelm those who 
choose death to life (Shneidman,1985). 
Evidence shows that suicide rates are rising all over the world and the World 
Health Organization launched a warning that there will be a 20% increase of death by 
2020 and underlined that every 40 seconds someone dies by suicide and many more 
people attempt it (WHO, 2014). Suicides resulted in 828,000 global deaths in 2015, an 
increase from 712,000 deaths in 1990. This makes suicide the 10th leading cause of 
death worldwide. In Genoa, suicide rates are quite high compared with those of other 
Italian cities and adolescents are increasingly concerned with this phenomenon (ISTAT, 
2014).  
Suicidal behaviours in college students have been thoroughly investigated and 
the WHO Mental Health Survey showed that college students had significantly lower 
twelve-month prevalence of suicide thoughts and behaviors compared with same age 
peers not in college, 1.9% and 3,4% respectively (O.R. 0.5; p<0.01) (Mortier et al., 
2018a). Moreover, the study of the prevalence of suicidal thoughts and behaviors in 
first-year college students in eight different countries showed that 32.7% of the sample 
had lifetime prevalence of suicidal ideation, 17.5% of suicide plans, and 4.3% had 
attempted suicide. Besides, 12-month prevalence of suicidal ideation was 17.2%, 
suicide plans 8.8%, and suicide attempts 1.0% (Mortier et al., 2018b). Of this 
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population, approximately one quarter (24%) of participants were classified with suicide 
risk, though rates differed between females (26.1%) and males (20.4%). Overall, 
sluggish cognitive tempo was indicated as a significant predictor of increased suicide 
risk (Becker et al., 2018).  Interestingly, U.S. medical student suicide rates were lower 
than those of the contemporaneous general population although significant gaps exist in 
the knowledge of medical student suicide rates, risk factors, and targets for intervention 
(Blacker et al., 2018).  
 
            
1.2 Methods to attempt suicide 
The most commonly used method of suicide varies between countries, and is partly 
related to the availability of effective means. Common methods of suicide include 
hanging, pesticide poisoning, and firearms in Europe (WHO, 2014).  
 
1.3 Risk Factors 
Completed suicides as well as suicide attempts are complex phenomena determined by 
the interplay of different factors which interact in a complex network. Here, as follows, 
we review some of the major risks factors related to suicidality that may be helpful to 
better understand our study. 
 
Previous Suicide Attempts 
One of the most relevant risk factors for the development of suicidal ideation is the 
presence of a positive history of previous suicide attempts. Overall, 40-55% of patients 
who attempted suicide had a history of prior suicide attempts (Rudd, 2006; Scoliers et 
al., 2009). A suicide attempt is associated with the risk of both additional suicide 
attempts (Owen et al., 2002) and completed suicides (Scoliers et al., 2009). Those who 
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commit multiple suicide attempts –defined as “multiple attempters” - may be considered 
a cohort of patients who are at high suicide risk. The main characteristics of this group 
are: (1) female gender, (2) young age, (3) difficult socio-economic situation, (4) severe 
psychiatric disorders and comorbidity with other mental conditions (Groholt et al., 2009; 
Brezo et al., 2008; Courtet & Thuile, 2010; Osvath et al., 2003). Furthermore, this 
specific population has a high presence of suicide attempts or completed suicides in next 
of kin and this represents an independent risk factor for suicidal behaviors (Monin et al., 
2012). Females are at higher risk to be hospitalized for repeated suicide attempts 
compared to males: this has been estimated  to range approximately from1,2 (Chien et 
al., 2013)  to 2,7 (Da Silva Cais et al., 2009) compared with the risk of male controls. 
However, a British study on multiple attempters reported no gender differences 
(Bennewith et al., 2002) while an Irish study showed suicide attempts to be higher in 
males, maybe linked with a widespread alcohol abuse in the local population (Corcoran 
et al., 2004).  
Among adolescents, common risk factors - apart from a positive history of suicide 
attempts in the family- substance abuse, history of sexual abuse, chronic medical 
conditions and psychotic disorders, which were predictive of another suicide attempt 
within a year  from the first attempt occurrence (Vajda et al., 2000), may be considered. 
The frequence of repeated suicide attempts lowers with  age (Chien et al., 2013; Bradvik 
et al., 2009). Concerning age, male multiple attempters are among aged20-35 years, 
while women aged 35 - 44 years old (Osvath et al., 2003). However, the majority of 
studies failed to show a significant age difference between single and multiple suicide 
attempters (Fullerton-Gleason, 2005). Moreover, males are more likely to repeat suicide 
attempts shortly after the previous one (Suominen et al., 2009). Particularly, 16% of the 
subjects reattempt suicide within a year (Owens et al., 2002). This percentage raises to 
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30% within the second year (Bille- Brahe et al., 2002) and remains unvaried until the 
fourth and fifth years from the first attempt (Kapur et al., 2006).  
Major depressive disorder, anxiety disorder, and substance abuse are among the most 
commonly encountered conditions in multiple suicide attempters (Monin et al., 2012). 
Moreover, major depressive disorder and substance abuse are notoriously correlated 
with suicide attempts and suicidal ideation (Bolton et al., 2010), while there are 
conflicting evidence about anxiety disorders. Some studies have not found any 
difference regarding anxiety disorders between suicide attempters and non- attempters 
(Goldston et al., 1998) while other studies seem to suggest significant correlations 
between panic attacks, post-traumatic stress disorder (PTSD), suicide attempts (Bolton 
et al., 2010; Krysinska et al., 2010), and repeated suicide attempts (Monin et al., 2012; 
Lopez- Castroman et al., 2011). Furthermore, multiple suicide attempters seem to have 
more often a history of clinically significant psychiatric disorders when compared with 
single suicide attempters. Major depressive disorders, anxiety disorders, substance 
abuse, and personality disorders, especially borderline personality disorders, were the 
most common conditions among multiple suicide attempters (Da Silva Cais et al., 2009; 
Scoliers et al., 2009; Giegling et al., 2009; Osvath et al., 2003). Studies that investigated 
differences in term of gender in multiple attempters showed that anxiety disorders, 
major depressive disorders, and PTSD were more more common among females, 
whereas males had a more severe substance abuse, mainly alcohol, and were more often 
unemployed (Monin et al., 2012; Osvath et al., 2003). Concerning psychotic disorders 
there is no concluding evidence: some studies found that psychosis should be considered 
a risk factor among males multiple attempters (Osvath et al., 2003), while other studies 
reported hallucinations as significant risk factors among females multiple attempters 
(Kapur et al., 2006). These data suggested the necessity of organizing preventive 
strategies for multiple attempters based on gender (Monin et al., 2012).  
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Psychiatric Disorders  
It has been estimated that at least 90% of completed suicides suffer from mental illness; 
furthermore, a diagnosis of any mental disorder enhances the risk of suicide by 
approximately 47-74% (Cavangh et al., 2003). Mood disorders, substance abuse, and 
substance-related disorders  andpersonality disorders are among the most dangerous 
conditions for subsequent suicidal behaviors (Suominen et al., 1996).  
Major depressive disorder is among the major risk factor for both completed and 
attempted suicides (Hawton &Van Heeringen, 2009). Evidence shows that depressed 
subjects were 20 times more likely to be at risk of suicidal behavior compared to healthy 
controls (Osby et al., 2001) and that 15% of depressed subjects have attempted suicide 
at least once in their life considering the non-clinical population (Malone et al., 1995) 
(in the clinically depressed subjects suicide attempts occurred in approximately 40% of 
the sample (Malone et al., 1995). Factors positively associated with a higher suicidal 
risk among depressed patients are: female gender (Osby et al., 2001), severe depressive 
symptoms (Roy, 2003), personal and family history of suicide attempts or completed 
suicides (Oquendo et al., 2007), comorbidity with anxiety disorders, personality 
disorders (Bolton et al.,2008), substance and alcohol abuse (Classen et al., 2007). 
Tobacco has been recognized to be a relevant risk factor for suicide in the depressed 
population due to the fact that depressed subjects who regularly smoke tobacco reported 
higher levels of impulsiveness and aggressiveness compared to depressed subjects who 
did not (Classen et al., 2007; Mann & Currier, 2010).  
In subjects with bipolar disorder, a higher risk of suicide has been associated with rapid 
cycling, mixed states, mania with marked disphoric characteristics, and agitated 
depression (Wassermann et al., 2012; Rihmer, 2007), while suicidal behaviors seem 
more rare in mania with predominant euphoria (Rihmer, 2007). Moreover,  an early 
onset and higher number of episodes resulted associated with higher risk for suicide, 
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poor outcome, and impaired social functioning. In particular, the risk for suicidal 
behaviors was higher in the first years after the diagnosis of bipolar disorder as well as 
in the presence of a comorbidity with alcohol and other substances abuse (Rihmer, 
2007).  
The exact relationship between suicidal behaviors and anxiety disorders is not yet clear. 
Evidence shows a lifetime association between anxiety disorders, suicidal ideation, and 
suicide attempts among adolescents and young adults (Carter et al., 2003; Hill et al., 
2011). However, some studies showed that this relationship among adolescents did not 
persist after controlling for major depression (Foley et al.,2006; Thompson et al., 2005). 
Conversely, anxiety traits such as chronic preoccupations and alarm, were significantly 
correlated with suicidal ideation and suicide attempts among young adults 
independently from the presence of major depression (Goldston et al., 2006). Among 
adults, PTSD and panic attacks were significantly associated with a higher risk of single 
(Bolton et al., 2008) and repeated suicide attempts (Monnin, 2012).  
Alcohol and other substance abuse are among the major risk factors for suicidal ideation 
and behaviors both when present as single disorder and/or in comorbidity (Bolton et al., 
2008; Krysinska et al., 2010). Males affected by substance abuse seem to be more likely 
to engage in suicidal behavior than females. Alcohol abuse may be associated with 
suicidal ideation and attempts in different ways, i.e. acute intoxication  has been 
associated with sedation and thus it could be often used as self-medication by suicidal 
patients who were likely to seek relief from their sufferings (Wasserman et al., 2012). 
Furthermore, chronic alcohol abuse may facilitate brain deterioration leading to 
increased aggressiveness, impulsiveness, depression, and hopelessness (Wasserman et 
al., 2012). Hopelessness, a negative perspective regarding the future and described as 
playing a fundamental role in depression, may be also considered a key element 
throughout the suicidal process. Depression, and in particular hopelessness, may be 
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considered as strong predictors of suicidal behavior (Pompili et al., 2011b, 2013).  More 
than 50% of suicide attempts in patients with chronic alcohol abuse are carried out 
during acute intoxication and are usually less severe compared to those carried out by 
depressed non abusers subjects. Suicidal ideation and suicidal planning could be 
reduced by the increase of impulsiveness related to the effects of alcohol (Suominen et 
al., 1996). Among substance abusers, opioid dependent abusers seem to have the higher 
risk for suicidal ideation and behaviors compared to stimulants and hallucinogens 
abusers (Maloney et al., 2007). In particular, a case-control study showed that 66% of 
opioid dependent abusers had ongoing suicidal ideation whereas among stimulant 
abusers, suicidal ideation was present in 55% of these subjects. Among opiate abusers, 
31% had attempted suicide at least once in life (Maloney et al., 2007) and poli-abusers 
had an even higher risk for suicidal behaviors (Roy, 2002).  
For what concerns eating disorders, a large study including a follow-up period of eight 
years showed that 15% of the subjects attempted suicide at least once during the study 
time frame. Of these subjects, 22% had a diagnosis of anorexia nervosa and 11% bulimia 
nervosa (Franko et al., 2004). Evidence showed that suicidal ideation and suicide 
attempts among subjects diagnosed with eating disorders were significantly associated 
with comorbid major depression, alcohol abuse, social phobia, and obsessive-
compulsive disorder (Wasserman et al., 2012).  
Schizophrenia patients had a significantly higher risk for suicidal ideation and suicide 
attempts compared to the general population. Suicidal thoughts and suicidal ideation 
had a particular pervasiveness in schizophrenia patients and evidence showed their 
presence in 30-50% of these patients (Meltzer, 2001). The rate “suicide attempts versus 
completed suicides” is significantly lower in this population and has been estimated  to 
be approximately 5-10 suicide attempts for every completed suicide. This is presumably 
due to the use of more lethal methods to attempt suicide compared to other psychiatric 
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populations (Barak et al., 2008). It has been estimated that 20-50% of schizophrenia 
patients attempt suicide at least once in their life (Meltzer, 2001) and 15% of patients 
also attempted suicide once before the first contact with mental health services 
(Addington et al., 2004). Moreover, a further 15% of schizophrenia suicide attempts 
occurred within the first five years after the first contact with mental health services 
(Addington et al., 2004). A Finnish study compared a large sample of schizophrenia 
patients hospitalized for a severe suicide attempts with a large group of patients 
hospitalized for a serious suicide attempts but without a psychiatric diagnosis. 
Schizophrenia patients had a significantly higher risk to reattempt suicide (58% of the 
group) and complete suicide (78%) compared to the other group without psychiatric 
diagnosis throughout the course of 3,6 follow-up period (Haukka et al., 2008). Being 
young, being male , having low social support and scarce treatment compliance, 
substance abuse, fear of mental disintegration, having multiple prior depressive 
episodes, and abundant positive symptoms were reported as factors predisposing to 
suicidality (Kelly et al., 2004; Hawton et al., 2005). Though a large body of literature 
attempted to differentiate suicidal schizophrenia patients from schizophrenics who were 
not at risk for suicide, evidence suggested that this is a still open debated question 
(Hawton et al., 2005). Though the communication of suicidal ideation and intent in 
schizophrenia is not simple due to its formal characteristics of thoughts and contents, 
evidence showed that in a sample of schizophrenia patients this comunication resulted 
not significantly different compared to a group of non-psychotic patients (Heila & 
Lonnqvist, 2002). Subjects with first episodes psychosis (FEP) should be carefully 
evaluated for the presence of suicidal thoughts and suicidal ideation as there are studies 
showing that 21,6% of patients who attempted suicide and 4,3% who completed suicide 
carried out the act within the first seven years after the onset of psychosis (Robison et 
al., 2010). Among subjects who were more likely to attempt suicide early after the onset, 
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being female and single, as well as having higher educational level have been suggested 
as specific risk factors for suicide (Levine et al., 2010). Furthermore, affective 
symptoms during FEP should be carefully evaluated as significant predictors of suicide 
(Robison et al., 2010).  
Recently, the scientific community focused its attention on suicidality in adolescents 
diagnosed with pervasive developmental disorders (PDD). A Japanese group found that 
in a sample of 94 adolescents hospitalized for a suicide attempt, 12,4% had a diagnosis 
of PDD and showed a significantly lower presence of comorbid affective and anxiety 
disorders compared with adolescents without PDD formulated through the Autism – 
Spectrum Quotient Japanese version (AQ-J) (Mikami et al., 2009). Among pervasive 
developmental disorders, the most common Diagnostic and Statistical Manual (DSM) 
Fourth Edition Text Revision (TR) diagnosis among suicidal adolescents was Asperger 
Syndrome and PDD not otherwise specified (NOS) (Mikami et al., 2009). Overall, 
subjects diagnosed with Asperger Syndrome resulted more likely to engage in suicidal 
behaviors due to the better relational and social skills of this group compared with the 
other PDD. Asperger subjects may be more aware of their impairments and this would 
foster feelings of loneliness, isolation, and rejection despite the rigidity of thoughts. 
Evidence showed that Asperger subjects usually choose highly lethal methods to attempt 
suicide (Gillberg, 2002). 
Personality Disorders have been often reported as comorbid conditions with DSM-IV 
TR axis I disorders among suicidal patients. Overall, 44% of suicidal patients reported 
an Axis I and Axis II comorbidity (Hawton et al., 2003) and 55-70% of subjects who 
attempted suicide at least once received one or more personality disorder (Schneider et 
al., 2008). Borderline personality disorder has been identified to be at higher risk to 
develop suicidality and evidence showed that 75% of those with borderline personality 
disorder attempted suicide at least once in life (Black et al., 2004). A history of 
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childhood abuse – physical, sexual or both – and a diagnosis of PTSD significantly 
enhanced the risk of suicidal behavior among borderline subjects (Black et al., 2004). 
The high risk of suicidal behaviors in this group could be conceptualized in the light of 
the high impulsiveness and emotional dysregulation associated with this condition 
(Giegling et al., 2009). Antisocial and avoidant personality disorders have been 
significantly associated with a higher risk to develop suicidal ideation, though to a lesser 
extent if compared with borderline personality disorder (Duberstein et al., 2000). The 
study of suicidal behavior in subjects with personality disorders showed a higher 
frequency of negative life-events in the month before the suicide attempt; this could 
facilitate the gesture in the light of the scarce coping strategies, high aggressiveness, 
impulsiveness, hostility, anxiety, and primitive defense mechanisms of this population 
(Stanley et al., 2009).  
Personality traits have been investigated in relationship with suicidality and evidence 
showed  that anger, impulsiveness, and aggressiveness were among the most related 
dimensions to suicidality. Depressed women with suicidal ideation, history of violent or 
non- violent suicide attempts had significantly higher levels of aggressiveness and 
impulsiveness compared to non-suicidal depressed women (Giegling et al., 2009). Some 
authors  (Mann et al., 2008; Oquendo et al., 2004) identified severe aggressiveness and 
depression as predictors of the development of suicidality in both males and females. 
Moreover, anger- related personality traits were often related with impulsiveness and 
aggressiveness in suicidal patients (Kirkcaldy et al., 2006) and impulsiveness, 
aggressiveness, and pessimism have been identified to significantly increase suicide risk 
after depressive episodes (Oquendo et al., 2004).  
Studies concerning affective temperaments and personality traits showed that suicidal 
patients often had high levels of “novelty seeking” and “harm avoidance” together with 
lower “self-directedness” and “cooperativeness” when compared to non-suicidal 
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patients (Giegling et al., 2009). A Canadian group reported an association between 
impulsive and aggressive personality traits that could form an impulsive-aggressive 
lifetime dimension significantly predisposing subjects to develop suicidality (McGirr & 
Turecki, 2007). However, when investigating the effects of impulsiveness on suicidal 
ideation, there are studies showing that younger subjects without psychiatric conditions 
were more likely to have higher impulsiveness and proceed from suicide ideation to 
suicide attempt without planning the gesture. Conversely, the presence of mental 
disorders and older age were more frequently associated with the progression from 
suicidal ideation to suicide attempts through suicidal plans (Levinson et al., 2007). 
Furthermore, the risk of progression from suicidal ideation to suicide attempts is higher 
in the first year after the onset of suicide ideation independently of impulsiveness levels 
(Levinson et al., 2007). The role of anger in the progression from suicide ideation to 
attempts through suicide plans is not so clear-cut. While certain studies showed that high 
levels of anger increased impulsiveness concerning the attempt (Jollant et al., 2005), 
other studies failed to confirm this result, in particular concerning the role of anger in 
the process of decision-making and suicidal planning (Martinotti et al., 2008). 
 
Other Risk Factors  
The exposure to a wide range of adverse life events has been significantly associated 
with an increased vulnerability to develop suicidal ideation and suicidal behaviors 
(Pompili et al., 2011a). In particular:  
 
 Stressful life events during childhood, e.g. parents’ separation and divorce; important 
family discord (Fergusson et al., 2000); 
 History of childhood physical and/or sexual abuse (Molnar et al., 2001); 
 Childhood neglect (Johnson et al., 2002); 
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 Low social support (Pompili et al., 2011a); 
 Losses (e.g. grieves) and interpersonal conflicts that have been identified as important 
triggers for suicidal behaviors (Pompili et al., 2011a) 
 
Studies that investigated the most important triggers for suicidal behaviors showed a 
significant interplay between childhood and adolescent stressful life events occurring in the 
months before the development of suicidality.  
Stressful life events occurring in the six months before suicide attempts were more likely to 
be present among the subjects who attempt suicide for the first time compared to repeaters 
(88.8% vs. 78.7%) (Pompili et al., 2011a). Subjects who repeatedly developed suicidal 
ideation and carried out repeated suicide attempts were more likely to have a history of early 
stressful life events and trauma (Pompili et al., 2011a), however there are studies that failed 
to confirm these results (Chandrasekaran et al., 2008). Both a single and cumulative lifetime 
effect has been hypothesized for the role of stressful life events in suicidal behavior. Pompili 
and colleagues (2011a) suggested that risk factors can either predispose to attempt suicide at 
an earlier age and, as a kindling phenomenon, determine a “suicide career” or, alternatively, 
an accumulation of stressors may produce a “last straw” effect. The kindling effect is used to 
describe diseases where each episode of the illness  later enhances more frequent  and severe 
episodes (Johnson et al., 2002). Similarly, risk factors may increase their strength each time 
the suicidal individual makes an attempt, and certain risk factors may come into play at a 
given time, even long after the suicide career has been developed. Conversely, in the case of 
the “last straw” effect, an accumulation of stressors is the central characteristic in determining 
suicide attempts (Pompili et al., 2011a).  
Studies that investigated the role of early sexual abuse showed that it significantly increased 
the risk of suicidality, PTSD, major depressive disorder, impulsiveness, aggressiveness, and 
hostility not only in the abused victim but also in his offspring (Brodsky et al., 2008).  
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Sexual abuse appears to be more tightly related to suicidality than physical abuse (Anderson 
et al., 2002); furthermore, when comparing the offspring of physically abused victims and 
sexual abused victims, the offspring of the latter were at higher risk of suicidality and had 
higher impulsiveness, though presenting lower aggressiveness (Molnar et al., 2001). Sexual 
and physically victims may be also considered at higher risk of becoming suicidal (Anderson 
et al., 2002).  
Finally, a strong relationship between psychiatric disorders, medical conditions such as 
cancer, diabetes mellitus, stroke, dementia, chronic headaches, multiple sclerosis, and suicidal 
behavior has been reported. Specifically, a strong association has been reported between 
primary headaches, psychiatric disorders, and suicidal behavior (Pompili et al., 2010); higher 
suicidal rates have been suggested in patients with multiple sclerosis compared with the 
general population (Pompili et al., 2012a); and stroke has been documented to confer a 
substantial risk for suicide (Pompili et al., 2012b).  
Importantly, physical illness and chronic pain represent an important risk factor for suicide 
not only for the related physical pain and altered body function but also for the significant 
associated psychological distress (Jia et al., 2014). 
However, no concluding evidence has been reported and translational research able to 
bridge research findings with everyday clinical activity largely lacks, thus data helping 
clinicians to better reach and help those who suffer are still largely missing. 
 
1.4 Gene-Environment Interaction 
Environment plays a pivotal role in modulating genes expression in early life stages, 
thus influencing the epigenome (Mann et al., 2003). Early traumatic events, physical, 
and sexual abuse may cause permanent alterations in genes expressions that later create 
a diathesis for psychiatric disorders (Szyf, 2009), suicidality (Evans et al., 2005), a 
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specific reactivity to stress, impulsivity, and aggressiveness (Mann et al., 2003). 
Moreover, evidence shows that the prevalence of suicidal ideation and suicide attempts 
were positively related to both the degree and severity of the abuse (Fergusson et al., 
2008; Brezo et al., 2008).  
There is clear evidence that the activity of three neurobiological systems has a role in 
the pathophysiology of suicidal behavior. Specifically, the hyperactivity of the 
hypothalamic-pituitary-adrenal (HPA) axis, dysfunction of the serotonergic (5-HTergic) 
system, and excessive activity of the noradrenergic system may be significantly 
implicated. While the first and the last system appear to be involved in the response to 
stressful events, dysfunction of the serotonergic system has been hypothesized to be 
trait-dependent and associated with disturbances in the regulation of anxiety, 
impulsivity, and aggression. It can be postulated that neurobiological dysfunctions 
mediate the occurrence of suicidal behavior through the disturbed modulation of basic 
neuropsychological functions located in the prefrontal cortex (PFC) and limbic system 
(Van Heeringen, 2003). This explains the diathesis of suicidal subjects for major 
depression (Mann et al., 2010) and impulsive- aggressive traits (Giegling et al., 2009). 
Methylation is the epigenetic mechanism most relevantly associated with early trauma 
and was able to cause the silencing of certain genes by preventing the binding of 
transcription factors to DNA (Labonte & Turecki, 2010). Childhood neglect, early 
mother separation and physical abuse have been significantly associated with alterations 
of genes involved in the serotonergic system, such as the serotonin receptor 1A and 1B 
(5HT1A; 5HT1B); the serotonin transporter (SERT); tryptophan hydroxylase (TPH); 
serotonin-transporter-linked polymorphic region (5-HTTLPR); monoamine oxidase A 
(MAO-A) both in humans and rodents (Van Heeringen, 2003). Animal studies showed 
that even small differences in early maternal care may cause different gene methylation 
in the hippocampus (Champagne et al., 2008) and that early maternal separation may 
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cause a decreased functioning of the serotonergic system, that is determined by the 
presence of the short variant of the promoter of serotonin transporter (5-HTTLPR-S) 
(Uher & McGuffin, 2007). The 5-HTTLPRS-S in humans is associated with an 
increased risk for major depression, aggression, and suicide attempts in adulthood (Uher 
& McGuffin, 2007). 
A considerable body of literature shows the relationships between aggression, increased 
reactivity to stressors, emotional dysregulation, suicidal behavior and two or three 
tandem repetition variants of MAO-A (2R-MAO-A; 3R-MAO-A) (Bortolato et al., 
2013). Childhood abuse and early neglect may mediate the relationship between 2R- 
and 3R- MAO, aggression (Bortolato et al., 2013) and suicidality in males (Huang et al., 
2004). Studies of functional brain imaging showed that the 3R variant was significantly 
associated with both structural and functional alterations in the orbito-frontal cortex 
(OFC) and limbic system as well as the hyper-reactivity of the amigdala and 
hippocampus during tasks of recalling negative life – events (Hung et al., 2012). 
However, the association between MAO-A variants and suicidality may be considered 
controversial (Courtet et al., 2005).  
Moreover, a considerable inhibition of the BDNF hippocampal production and its 
receptor tropomyosin receptor kinase B (TrkB) in response to the exposure to acute and 
chronic stressors has been reported. This may induce impairments in the development 
of serotonergic system (Sher, 2011) as well as increased risk of suicidal ideation and 
behaviors in adolescence (Pandey et al., 2008). However, dysfunctions of the 
serotonergic system seem to be associated only with a diathesis for aggressiveness and 
suicidality and not with pathological behaviors resulting from a complex interplay 
between environmental and gene-related factors. The interplay of these variables may 
induce impairments in emotional regulation and social skills due to altered circuits in 
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the prefrontal cortex, limbic areas, and raphe nucleus, which determine a diathesis for 
auto- and hetero-aggressive behaviors under distress (Bortolato et al., 2013).  
Studies investigating the involvement of HPA-axis and noradrenergic system in suicidal 
behaviors reported the existence of a hypersensitivity to stressors among subjects with 
a positive history of suicide attempts. Childhood abuse and early neglect have been 
associated with the hyper-reactivity of the HPA-axis with an altered level of 
neuropeptide Y and corticotropic releasing factor (CRF) (Heim & Nemeroff, 2001) that 
have been shown to be related with a higher risk of suicidality (Mann, 2003; Pompili, 
2010). Subjects with previous suicide attempts had significantly higher values of urinary 
cortisol in a 24-hour sample compared to subjects who never attempted suicide (Van 
Heeringen, 2003).  
The heritability of suicidal behaviors and suicidality has been estimated to range from 
17% to 45%. Studies showed that subjects who had a history of suicide in the family 
were at a significantly higher risk for suicide compared to subjects without such a 
history; these results have been confirmed also after being corrected for the presence of 
psychiatric disorders (Brent et al., 2008). Endophenotypes have been investigated to 
explain the occurrence of certain behaviors and related genetic variants in suicidal 
families. 
The endophenotypes suggested to be related to suicidal behaviors are:  
a. Impulsive and aggressive traits: high levels of impulsivity and aggression are 
associated with a higher risk to develop suicidality and suicidal behaviors (Oquendo 
et al., 2004) with highly lethal methods (Placidi et al., 2001). Aggression is a 
dimensional trait with a heritability of almost 40-47% (Mann et al., 2009). Family 
studies showed a co segregation of the impulsive/aggressive endophenotype and 
suicidality (Melhem et al., 2007) and a relationship between impulsivity/aggression 
with certain genetic variants related to the serotonergic system such as 5-HT2A; 5-
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HT1B e MAO-A (Mann et al., 2009). Impulsive traits have been associated with 5-
HT2A in subjects with alcohol abuse (Mann et al., 2009).  
 
b. Early onset of depression: studies showed the association between early onset of 
depression and increased risk for suicidality and suicide attempts (Mann et al., 
2009). The Sequenced Treatment Alternatives to Relieve Depression Study 
(STAR*D) demonstrated a triple risk of suicide attempts among subjects who had 
the onset of depression before the age of 18 compared to subjects who had this onset 
in an older age (Zisook et al., 2007). Linkage studies showed an association of 
alterations in the chromosomal loci 15q, 17p,8p and 6p (Holmans et al., 2007) 
among subjects who had the first episode before the age of 18 compared to subjects 
who had the first episode later (Zisook et al., 2007). Linkage studies showed an 
association between early onset of depression, suicidality, and chromosome 
variants which were localized in 15q, 17p, 8p, and 6p (Holmans et al., 2007).  
 
 
c. Neurocognitive functions: evidence showed a considerable number of neurocognitive 
alterations among suicidal subjects. Subjects who attempted suicide using highly lethal 
methods had significant deficits in selective attention compared to subjects who 
attempted suicide using less lethal methods. Furthermore, this may  be directly related to 
impairments in focusing attention and problem-solving tasks (Keilp et al., 2008). Subjects 
who  repeatedly attempt suicide had deficits in focusing attention (Wenzel et al., 2009). 
These neurocognitive impairments have been shown to have an heritability of 39-50% 
(Mann et al., 2009) and there is contrasting evidence concerning its relationship with the 
heritability with depressive disorders (Reppermund et al., 2009; Westheide et al., 2008). 
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d. Cortisol response to psycho-social stressors: evidence reported that alterations in the 
HPA-axis were associated to higher suicidality (Mann et al., 2009). Early traumatic 
events have been proven to be related to a hyperactive response of the HPA axis to 
psychosocial stressors as well as to particular polymorphisms of mineralocorticoid and 
glucocorticoid receptors (DeRijk et al., 2008), 5-HTTLPR-S (Gotlib et al., 2008), and the 
alpha 6 GABA-A receptors (Oquendo et al., 2003).  
 
Moreover, recent studies suggested the existence of additional biological variants that could 
be considered endophenotypes for suicidal behaviors though it is still uncertain whether these 
variables fulfill the required criteria to be really considered endophenotypes (Dwivedi et al., 
2004; Dwivedi and Pandey, 2011). Further studies are needed to investigate the role of other 
biological variables, such as brain structure (Dwivedi et al., 2004), and brain metabolism 
(Dwivedi & Pandey, 2011) in influencing suicidality and identifying further possible 
endophenotypes. 
 
General Aims of the Study 
This project aims to investigate and identify key characteristics of the suicidal mind and 
brain, which cannot be considered as separated, that could help clinicians in the work 
and in trying to engage suicidal patients in a therapeutic work.  
 
For instance, our aim is to develop a translational research project, which concerns and 
bridges three different research areas namely clinical (a) epidemiology and prevention; 
(b) neurobiology and (c) psychodynamic understandings as their effects are tightly 
intertwined in leading to suicide. 
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General Project Design 
 
Three different areas will be investigated using an overall concomitant design 
encompassing singular designs that best fits the purposes of each of the investigated 
research areas.  
In particular; 
 Research area A: Epidemiology and Prevention. 
Cross sectional case- control design 
 Research area B: Neurobiology of the brain 
Cross sectional case- control design 
 Research area C: Psychodynamic Aspects of Suicide 
Longitudinal, experimental single case study design  
 
The Research Group 
The research group with whom I developed the present study is the Suicide Research 
Group of the Psychiatric Clinic, Dpt. of Neurosciences, Rehabilitation, Ophtalmology, 
Genetics and Maternal and Infant Health of the University of Genova, School of 
Medicine.  
The Director of the Clinic and Supervisor of the present research project is Prof. Mario 
Amore. The head of the Suicide Research Group is Prof. Gianluca Serafini. Other 
members of the Suicide Research Group who were involved in the project are Dr. 
Andrea Aguglia, Dr. Gabriele Giacomini, Dr. Matilde Caprino and Dr. Claudia 
Conigliaro. 
 
Study Location 
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The study took place in the Psychiatric Clinic, Dpt. of Neurosciences, Rehabilitation, 
Ophtalmology, Genetics and Maternal and Infant Health of the University of Genova, 
School of Medicine from July 2015 to January 2019. 
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AND 
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An Epidemiological Investigation of Suicide in the Past: from guilt & 
punishment to disease & care 
 
 
Introduction 
Changing attitudes to suicide are as complex and variable as the very complicated social 
and cultural systems in which they existed (MacDonald, 1995) since suicide often 
results from a complex interplay of socioeconomic and cultural factors, which cannot 
be considered separately.  
The current economic crisis has been positively related to suicide rates by several studies 
(Stuckler et al., 2009; DeVogli et al., 2012), though it is unclear whether economic 
downturns and unemployment may represent causal factors for suicide (Hawton and 
Van Heeringen, 2009; Luo et al., 2011; Innamorati et al., 2012; Solano et al., 2012). A 
number of studies demonstrate that European countries with large fiscal adjustment are 
notably affected by increasing suicide rates (Breuer, 2015; Karanikolos et al., 2013; 
Stuckler et al., 2011), nevertheless some country- specific investigations deliver 
controversial findings. For instance, suicide rates in Greece have been causally affected 
by the current economic crises (Economou et al., 2012; Kentikelenis et al., 2014; 
Karanokolos et al., 2013), although contrasting evidence has been reported 
(Fountoulakis et al., 2013; Polyzos, 2012). Similarly, Neumayer (2004) and Andres 
(2005) challenged previous findings that unemployment positively affects suicide in a 
panel of European countries after controlling for country-specific trends. In the same 
vein, Pompili et al., (2011) suggested that Italian regional suicide rates were directly 
associated with employment rates and inversely associated with regional household, 
thus regions with higher economic status would have higher suicide rates. The different 
results can be partly due to the use of aggregated data for the analysis (Breuer, 2015) or 
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methodological weaknesses (Andres, 2005), though the relationship between suicide 
and economic crises still remains an open question involving different sociological and 
cultural factors.        
Society, as is well known, strongly influences man’s own sense of self and the way he 
perceives himself in the world together with his wishes and needs. Murray (1938) in 
Explorations in Personality identified some psychological human basic needs, that if 
frustrated provoke intense psychic pain involved in suicide. Furthermore, factors such 
as mental illness may influence the role subjects play in society and how they relate to 
it together with their working capacity and economic status. These understandings are 
fostered by a large number of studies suggesting that mental illness plays a pivotal role 
in mediating the association between unemployment and suicide risk (Lundin et al., 
2010) as do public health policies (Stuckler et al., 2009).  
 However, these understandings, that nowadays appear to be common knowledge, result 
from the development of an integrated conceptualization of suicide, which gradually 
began to be considered both as a psychiatric and as a sociological matter of concern. 
This study examines: 
(a)The process that led to the modern conceptualization of suicide together with the 
changing attitude towards it 
(b)The sociological understandings of suicide throughout time  
(c)The economic theories developed throughout time to understand the relationship 
between suicide and economic circles. 
 
Material and Methods 
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Articles for consideration were retrieved through an extensive literature search for 
“socioeconomic factors AND suicide”; “economic circles AND suicide”; “history” 
AND suicide” in MEDLINE, EMBASE and SCHOLAR without timeframe limitations 
because of the targeted domain. This produced over 500 studies, but only historical 
papers concerning European countries directly focusing on the subjects were examined 
for possible inclusion. This led to the inclusion of 42 studies. Additional titles of papers 
and books were obtained from the bibliographies of these articles, and from a journal-
by-journal search for journals in related areas, i.e. history, philosophy, economy and 
sociology, that we suspected most frequently publish articles in the targeted domain. 
This strategy was adopted to minimize the possibility of overlooking studies that may 
not yet have been included in computerized databases. At the end, 51 studies were 
included. 
Suicide and sociological factors: from crime to mental illness       
Attitudes towards suicide varied during man’s history as suicide, from being one of the 
most severe crimes against God, Law and Nature, became an extreme act of desperation 
resulting from the sufferings of mental disorders. Socrates, for example, forbade his 
disciples from committing suicide except under extreme circumstances and both Plato 
and Aristoteles considered suicide as an act against an obligation to society. The Stoics, 
however, thought such a decision as part of human freedom. Furthermore, Ancient 
Greeks already expressed the concept of self-killing using a single word connected to a 
specific method to carry out the act such as “autosfaghe” meaning “He who is slain by 
himself”, used in Sophocles’ Ajax, (Lloyd-Jones H., 1994) and  “autokeires” meaning 
“those who kill themselves”, used in Euripides’s Phoenician Women (Kovacs D., 2002). 
Furthermore, according to the Suida, a scholarly encyclopedia on ancient Greece written 
at the Court of Byzantium, some verbs meaning “to hang oneself” were used too, 
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implying “hanging with the aim of being killed by oneself” as in Homer’s Odissey (Preti 
and Miotto, 2005).  
In ancient Rome, there were different conceptualizations of self-accomplished death. 
The Roman law intended suicide as a crime sanctioned with the requisition of the 
victim’s possessions (Farberow, 1975). However, in many Latin Authors, suicide is a 
very solemn, detached, unemotional act due to relational, philosophical or political 
matters such as in the case of Cato Uticensis and Thrasea Paetus in Tacitus’s writings 
(Hill, 2004). This kind of suicide that concerns public figures and members of the 
aristocracy was called “Romana Mors”. However, these representations of death have 
been deemed unrepresentative of truth and even defined unreal by some Authors 
(Alvarez, 1971).  
Among the Hebrews, though suicide was infrequently mentioned in the Old Testament, 
the first formal prohibition may be found when Josephus, in the first century AD, 
forbade his army from committing suicide following their defeat by the Romans 
(Churchill, 1994; Crone, 1996). Christianity, in light of the example set by Judas, 
condemned suicide. Augustine of Hippo formalized this thought in the light of the Sixth 
Commandment giving no excuses for suicide and, later, Thomas Aquinas considered 
suicide as against the inclination towards self- preservation, against one’s duties towards 
society and against God’s prerogatives as creator of man (Aquinas, T., Lefébure, M., 
2006). To address suicide, circumlocutions such as “self-killing” and “self-homicide” 
which added a judgmental nuance highlighting the link suicide had with homicide, were 
used. Augustine of Hippo’s conceptualization, adopted by the Church till the sixteenth 
century, classified both suicide and homicide under the heading crimen homicidi and 
suicide victims as well as killers as homicida (Augustine of Hippo, 410 AD). Even from 
a legal perspective suicide was considered no less severe than homicide (Mash, 2010).  
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The word “suicide” was used for the first time in the seventeenth century (Shneidman, 
1985) in Thomas Browne’s Religio Medici. Until that time “men’s underlying moral 
conceptions were not at the stage of needing a word for so a specific definition, a 
definition founded, that is, on a particular compound of intention and act” (Murray, 1998 
pp. 39-40). The introduction of the word “suicide” is intertwined with the sociological 
developments of the time, in particular with the change in the conception of the human 
being, which acquired his own “interiority” apart from the “exteriority” of the world 
(Taylor, 1989; Strozier, 2002; Martin and Barresi, 2006). Furthermore, the 
secularization of suicide that took place in England between the middle of the 
seventeenth century and the beginning of the eighteenth century, led to a gradual 
decrease in supernatural explanations of phenomena and the development of a more 
rational and scientific approach, to which the spreading of Enlightenment theories 
contributed. Overall, suicide became the result of a rational choice mostly related to 
mental disorders (Rosen, 1971; Brown, 2001; Healy, 2006; Houston, 2010).  
Starting from the eleventh century England, when suicide occurred, the act was judged 
by the local coroner who examined the body and gathered a jury to return a verdict 
which could be either  felo de se (i.e., “felon of himself”) – thus guilty of self- murder – 
or non compos mentis (i.e., “not sound of mind”), thus innocent of the crime (see Table 
I).  
 
Felo de se Non compos mentis 
 
“William de Wedmore, vicar of 
Chryriton hanged himself in his 
own home in the same village. The 
verdict was suicide. And Walter de 
Wedmore and John his brother(s) 
 
“William la Emeyse of his vill, 
suffering from an acute fever which 
took away his senses, got up at 
night, entered the water of Kentford 
and drowned himself. The jury was 
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buried the said William without 
view of the coroner and took his 
chattels, value 34s so they are to be 
arrested. Afterwards they came to 
court and the sheriff let them go.  ” 
(Eyre of Sommerset, 1280) 
asked if he did this feloniously and 
said no, he did this through his 
illness. The verdict was an 
accident.” (Eyre of Hereford, 1292) 
 
“A certain Richard, son of Sibill 
gratis drowned himself in a pit at 
Marshton St Lawrence. No one is 
suspected. Judgment felonious 
suicide. Chattels 6s 2d.” (Eyre of 
Northamptonshire, 1329)” 
“Thomas, son of Henry Robekyn of 
Brandon, in a frenzy (habens 
frenesium) cut off his left foot with 
an axe and then his left hand in the 
house of the said Henry, his father, 
in Brandon, and the following night 
he died from this. The first finder 
and four neighbours came and are 
not suspected. The jury, asked if 
they suspected anyone else of this 
death say no and say that the said 
Thomas straight after the deed 
came to his senses (reddit ad 
sensum proprium) and had the last 
rites of the church before he died. 
So the deed was done through the 
loss of sense and not feloniously. 
So the judgment is accident .” 
(Eyre of Norfolk, 1286) 
 
Table 1. Transcriptions of verdicts from the Eyre rolls, England. The verdict from the 
Eyre of Sommerset shows the attempts of the relatives to conceal the suicide in order to 
avoid the forfeiture. The verdict from the Eyre of Hereford shows how the effects of 
physical illnesses were considered responsible for mental alterations along with mental 
illnesses. (Adapted from Seabourne and Seabourne, 2001)  
 
 
The latter verdict meant that the penalties to which the guilty deceased party and his 
family were condemned did not apply. In England, these penalties implied the forfeit of 
the deceased’s goods to the crown or landlord and a profane burial in a crossroad 
accompanied by a macabre ceremony on the corpse (Fleming, 1773). This could drive 
the heirs to pauperism and therefore they, together with parishes, often concealed the 
real nature of the death or invented stories in order to allow the verdict of “non compos 
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mentis” (MacDonald and Murphy,1990; Barbagli, 2009; Marsh, 2010). The resistance 
to forfeiture proceeded more rapidly than the secularization of suicide verdicts, and the 
records of the Court of King’s Bench report a drop in the forfeited goods of suicide 
victims at the end of the seventeenth century. In the 1660s, 36% of suicide victims had 
their goods forfeited whereas fifty years later, between 1710 and 1720, the percentage 
dropped to a mere 7.7 % (MacDonald and Murphy,1990).  
At the beginning of the sixteenth century, in order to acquit suicide victims of self-
murder and save their goods from forfeiture, English juries began to return “mixed” and 
“ambiguous” verdicts along with verdicts of non compos mentis. Non compos mentis 
verdicts gradually rose from the beginning of the seventeenth to the beginning of the 
nineteenth century when  90% of suicides were  judged as  non compos mentis (Figure 
I), thus mirroring an important change in the attitude towards suicide victims that led to 
the end of what was  defined as “the age of severity” (MacDonald and Murphy,1990).  
 
 
Figure 1. Verdicts of reported suicides in England, 1660-1799. (Source: MacDonald, 
Murphy, 1990). 
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However, coexisting different explanations can be found much earlier. Herodotus 
recorded the case of the Spartan king Cleomenes I whose suicide was considered either 
as a divine retribution for his acts of impiety or the result of a madness caused by 
excessive wine drinking (Preti and Miotto, 2005). Moreover, documents dating back to 
the early sixteenth century reported the beginning of medical and rational approaches to 
suicide alongside supernatural ones (Table 2a) which, however, was not well accepted 
by everyone (Table 2b). 
 
Table 2.  From crime against society to medical illness: (a) the beginning of the 
changing attitude already; (b) difficulties in changing the attitude across Europe 
In 1502 the Flemish prior Gaspar 
Ofhuys, who was also the doctor 
of the monastery, wrote about the 
suicide of the famous Flemish 
painter Hugo van der Goes who 
belonged to his monastery. 
Ofhuys offered three different 
understandings of that act: a 
traditional Christian one which 
hypothesized a demonic 
possession of van der Goes; a 
supernatural one involving the 
Divine Providence which would 
have stopped through suicide the 
ambitiousness of the famous 
painter-monk and a third one in 
which the prior hypothesized 
suicide would have been caused 
by the ingestion of “melanchonic 
foods” which would have altered 
the equilibrium of body humors 
(Dolev, 1999).  
 
In 1842 the parish of a French village 
wrote to the bishop of Angers because 
a young leper woman had committed 
suicide. The parish believed the 
woman was mentally insane whereas 
her family and other people of the 
village maintained she was sane and 
asked for a felo de se verdict despite 
his mind (Kselman,1988).  
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In 1682 a German book-seller 
after having attempted suicide, 
asked for help both to the parish 
and to the doctor (Lind, 2004). 
 
In 1893 a woman in a Russian village 
drowned herself in a river. Her 
husband asked for a Christian burial 
which was allowed despite the strong 
opposition of the peasants who lived 
in that village. Some months after her 
burial some sudden deaths took place 
in the village which were interpreted 
by the villagers as a divine 
punishment for the woman’s 
Christian burial. So her corpse was 
removed from the graveyard, 
mutilated and buried in a not-sacred 
place (Morrisey, 2006). 
 
 
Eventually, all suicides were considered as resulting from a mental disorder and suicide 
itself started to be considered as a sign of insanity (Chevalier, 1824; Winslow, 1840). 
This new understanding paved the way for the medicalization of suicide, which then 
became something “doctors had the right to guard, treat, control and judge” (Hacking, 
1990, p.65). In 1821, Esquirol’s Dictionnaire des sciences médicales defined suicide as 
a disease or a symptom of a disease, thus to be medically investigated (Esquirol, 1821). 
Insanity, which was recognized as the heart of suicide, was investigated according to 
the attitude of the time through autopsies that aimed to locate physical lesions causing 
it. However, no evidence was found to support the existence of pathological anatomy 
related to suicide (ibid.) even though Burrows maintained that this “does not disprove 
the existence of a morbid condition” (Burrows, 1828, p.416). Akin to Esquirol’s 
formulations, Burrows suggested that emotions, mental and moral faculties could 
become diseased and different kinds of insanity could arise which later could lead to 
suicide as the result of a too violent impression upon the brain (Burrows, 1828). Thus, 
suicide became the result of psychopathology, with the site of pathology either acting 
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to cause disturbance on the whole organism (e.g. faulty reasoning consequent upon a 
brain lesion), or causing brain lesions (Esquirol, 1821). Thus, the body became the major 
source of investigation to understand suicide and suicidal individuals were 
systematically watched and examined in asylums in order to identify some premonitory 
signs of their propensity to commit suicide.  However, the lack of findings of 
pathological anatomy thwarted the development of “organic theories” of suicide and 
Prichard (1835) wrote about the existence of functional disorders of the mind in his 
Treatise on Insanity and Other Disorders Affecting the Mind.  
  The influence of the Enlightenment on the overall attitude towards suicide and the 
concept of human life stemmed from an intellectual querelle which began at the end of 
the sixteenth century when philosophers, writers and theologians all over Europe began 
to wonder about man’s right to take his own life, condemning the contemporary 
Christian conceptualization (Houston, 2010). The first intellectuals who engaged in the 
querelle included Thomas More who defended some forms of suicide in Utopia in 1516, 
Montaigne in 1580, and John Donne who wrote Biathanathos in 1610. In the eighteenth 
century Montesquieu, Cesare Beccaria and Voltaire further developed the thesis of 
man’s right to commit suicide since life itself was a man’s own property and human 
beings were unique and had the right to self-realization and to the pursuit of happiness 
in life. Beccaria and Voltaire in particular were engaged in the struggle to reform the 
penal system for the decriminalization of suicide. In the wake of the Enlightenment, new 
intellectual theories were developed including Contractualism, Utilitarism and neo-
epicurean understandings of life.  For instance, according to Contractualism, society 
was a contract stipulated among subjects from which everyone had the right to step back 
through suicide whenever it became no longer convenient.  
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In the nineteenth century, as Romanticism spread, the attitude towards suicide changed 
even further. The rational approach that had characterized the Enlightenment was 
replaced by a passionate and idealized view of suicide that was celebrated by many 
famous writers throughout Europe such as Goethe, Schiller and Tolstoj.  Under the 
influence of masterpieces like The sorrows of young Werther, Anna Karenina and The 
Last Letters of Jacopo Ortis, a rapid increase in the number of  suicides occurred and 
was defined as a new fashion by Tissot in 1840 in his De la manie du suicide et de 
l’ésprit de révolte, de leurs causes et leurs remédes. However, at the end of the 
nineteenth century Durkheim (1897) developed his theory of suicide in Suicide, a study 
in sociology according to which society played a pivotal role in determining it. 
Durkheim suggested that man was modeled by society and social rules inevitably 
stemmed from the individual ones and then became superior to them through the process 
of being shared and becoming a common value. Durkheim claimed that subjects were 
ruled by society and suggested a double identity for man: the first being an identity at 
the individual level and the second as part of society. Suicide, according to the Author, 
is the result of the disruption of the subject’s social integration related to various factors 
and he acknowledges four kinds of suicide, namely altruistic, egoistic, fatalistic and 
anomic suicide (Durkheim, 1897).  
A new conceptualization of suicide within economies of power: Duerkheim influence 
Durkheim’s structural approach to suicide together with his sociological theories 
profoundly influenced French Structuralism and led to the development of a complex 
conceptualization of suicide that implied a three-level analysis of the act. The over-
structural level considered social and political ideologies and religion; the structural 
level included social class, communities and economic and political aspects; the under-
structural level in which individual and social psychological aspects were considered. 
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None of them could stand alone, but each of them had to be analyzed for the whole 
understanding of the phenomenon.  
To gain a deeper understanding of the sociological processes described above which led 
to a change in the conceptualization of suicide, Foucault’s (1981) concept of differing 
“economies of power” (p.135) could be helpful. According to Foucault’s analysis, there 
were two contrasting “economies of power” (p. 135) namely “sovereign power” and 
“bio-power”. The former referred to the privilege of sovereigns to dispose of their 
subjects’ life, they could either “take their life or let them live” (Foucault, 1981, p.136). 
According to the “sovereign-power” perspective, when suicide was committed the 
victim had stolen his own life and the right to decide over it from the sovereign and 
consequently had to be punished and to pay back for this crime with the confiscation of 
goods and the denial of a Christian burial. In the seventeenth and eighteenth centuries, 
a shift within society occurred and the exercise of power became an effort to reinforce, 
control, optimize and organize life-generating forces rather than submitting to and 
impeding them. This new form of power, called by Foucault “bio-power”, was situated 
and exercised by society, i.e. at the level of life rather being somehow above it exercised 
by a sovereign or God (Rabinow and Rose, 2003). Its main aim was to foster life and 
maximize the potentialities of both the individual body and the body of the population, 
thus creating an “anatomo-politics of the human body” (Foucault, 2002, p.138) 
alongside a “biopolitics of the population” (ibid., p.139). Suicide, in this bio-political 
field, could become the target of management at both population and individual level. 
In this setting, suicide became a failure of society and led to the recognition of suicide 
as a problem, which had to be further investigated and better understood.  
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However, in both “economies of power” the subject was the focus of some form of 
pressure and control exerted by the society in which he/she lives (i.e., the subject played 
a passive role and was somehow shaped by society).  
Since the early nineteenth century suicidal people were confined to asylums and the 
French and British began keeping track of suicides in order to expand the body of 
knowledge of this phenomenon (Hacking, 1990). These changes may have resulted from 
this new bio-political rationality and represent the forerunners of modern-day 
epidemiological studies and treatment strategies (Marsh, 2010). The problematization 
of suicide – which was not acknowledged as an inevitable death –led to many studies, 
which allowed a deeper understanding of suicide in its various aspects. In the twentieth 
century, “suicidology”, i.e. a discipline of the scientific study of suicide (Maris et al., 
2000), was developed. Since suicide is a complex phenomenon, suicidology involves 
many different fields and disciplines, the two primary ones being psychology and 
sociology (Shneidman, 2001).   
Suicide and economic factors: some socioeconomic understandings from the past 
Historians and sociologists investigated the effect of economic cycles on suicide rates, 
which to date remains uncertain (Stuckler et al., 2011). A large stream of empirical 
studies support the influence of unemployment on suicide rates in Europe (ibid.), 
suggesting an increase of unemployment by 1 percentage point would lead to an increase 
by 0,09 percentage point of suicide rate (per 100.000 inhabitants) (Breuer, 2015). This 
would peak by 0,21 percentage point considering men in working age (ibid.), though 
other studies do not  confirm the existence of this influence (Fountoulakis et al., 2013; 
Polyzos, 2012; Andres, 2005). Considering other economic parameters, an increase in 
gross domestic product per capita (GDP) and gross value added (GVA) negative 
correlated with suicide rates in Europe (Breuer, 2015). An Italian study investigating 
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the relationship between inflation, employment status and suicidal behavior in a 
stratified sample showed that the unemployed were at higher suicide risk than the 
employed and in particular, this was higher in the unemployed who had been previously 
employed. The change in social status caused by the job-loss would have determined a 
further vulnerability to inflation in this sample compared with the unemployed who 
never worked and those employed (Solano et al., 2012). These recent studies show a 
complex interplay of socioeconomic factors in influencing suicidal behaviors which, 
however, is still an open question. Therefore, we aimed to review and discuss some 
sociological theories involving economic factors together with factors related to mental 
illness, which we believe should be carefully considered when discussing suicide. 
From an economic point of view, when the terrors of death are less than the terrors of 
life, the cost/benefit equation increases suicide risk (Stack, 2000). People under high 
economic strain, such as the poor, face greater terror, and social support systems play a 
pivotal role in lowering suicide rates (Zimmerman, 1987a,b;1990;2002; Yur'yev, 2012). 
For instance, among the unemployed the prevalence of psychological problems is twice 
as high as in employed people (Paul and Moser, 2009) and unemployment had a lower 
impact in countries with strong employment protection. Conversely, lesser 
unemployment protection coupled with sharper increase in unemployment yield a strong 
unemployment effect on suicide (Norström, Grönqvist, 2015). Consequently, 
unemployment protection modifies the impact of unemployment on suicide rates. 
However, the scarce development of social support networks in the past, when the 
welfare state was not developed, should be carefully taken into account when 
considering suicide and economic regressions in the past (Yur'yev, 2012).  
The economic uncertainty of the seventeenth and eighteenth centuries (Hoppit, 1986), 
that historians claim to be related to the rise of suicide rates, may be partly understood, 
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we believe, in the light of Durkheim’s (1897) “anomic suicide” (ibid., p.241). This 
occurs when a man goes through extreme changes in wealth. Interestingly, this includes 
both economic ruin and windfall gains since in both cases previous expectations from 
life are brushed aside and new expectations must be found before the subject can judge 
his new situation in relation to the new limits. It is the rapid economic and social 
upheaval that causes a state of anomie regardless of the direction of the change (ibid.). 
For instance, the lack of definition that is typical of economic uncertainty is reflected 
both in stock market behavior and suicide rates (Pierce, 1967). Durkheim (1897) 
reported through the conceptualization of anomie – i.e., of unintegration- the 51% 
increase in suicide rates that occurred in Vienna from 1872 to 1874 during the economic 
crisis. During upheavals, society abruptly loses its normative and limiting function that 
regulates and shapes the subject’s desires and needs from birth, causing a state of 
confusion in which the subject loses the perception of his role in society and is exposed 
to dysregulations leading to suicide. For instance, uncertainty and instability dominated 
the impressions of life in the Eighteen Century England during which harvest 
fluctuations or depressions in trade and fiscal crises could abruptly upset the welfare of 
the family (George, 1951). More than thirteen periods of financial crises are reported in 
the eighteenth century in England and among them the bursting of the South Sea Bubble 
was presumably the greatest one which caused an almost doubling of suicides in London 
the year after the crash (Hoppit, 1986) and the General Bills of Mortality 1660-1800 
reported a period of high rates of suicides in the following two decades (Mac Donald, 
Murphy, 1990). Wealth and happiness were closely bound in the mind of seventeenth- 
eighteenth century men; the suicide of a wealthy man was reported by the newspapers 
of the time only as something understandable as an act deriving from insanity (Mac 
Donald and Murphy, 1990). Data from the King’s Bench showed how the majority of 
suicide victims with a verdict of felo de se reported by coroners between 1485 and 1714 
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had a humble social status (Figure 2), this, however, could result from the need of 
wealthy people to save their goods from forfeiture thus needing a non compos mentis 
verdict (Houston, 2010).  
 
Figure 2. Social status and verdicts of suicides in England 1485-1714. These however, 
are absolute data and do not consider the different representation of social classes 
within the population. (Source: Public Record Office, adapted from Mac Donald 
Murphy, 1990 ) 
 
However, the belonging of the majority of the victims to humble social classes, 
independently from the assigned verdict, may be understood also in the light of studies, 
concerning the relationship between poverty and mental illness, being the former either 
the social causation of the latter or its consequence (Costello et al., 2003; Gadalla et al., 
2009). This is consistent with Halbwachs’s conceptualizations (1930) that underlined 
the importance of isolation in causing suicide and maintained that suicide should be 
understood as resulting from the complex interplay of both socioeconomic and 
psychological personal factors.  
Furthermore, Henry and Short (1954) suggested that suicide may be an act of aggression 
and linked it with frustration, i.e., an economic crisis would be associated with a high 
degree of frustration due to changes in hierarchical positions that together with external 
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restrictions and disappointment of expectations would cause suicide. However, not all 
studies supported Henry and Short’s theory and only few found any relationship 
between integration, regulation and suicide in primitive societies (Lester, 1968;1992). 
Durkheim’s theory could be successfully applied to individual cases, though it would 
fail to explain the variation in suicide rates of societies. Gibbs and Martin (1958) further 
developed the Durkheimian approach by suggesting the notion of “status integration” 
(p.140), i.e., the integration of the different roles the individual occupies at the same 
time in society. Suicide could be caused by the simultaneous presence of incompatible 
statuses and their sudden change, as occurs in an economic crisis. Thus, macro and 
micro economy are intertwined in influencing suicidal behaviors. 
Hamermesh and Soss (1974) were the first to develop an economic theory for suicide in 
which living conditions, such as income, status and unemployment would explain 
suicidal behavior and supported it providing empirical data. They postulated the 
existence of a direct relationship between certain economic factors both pecuniary and 
not – such as permanent income and discounted lifetime utility – and the likelihood of 
suicide of a certain subject. According to the economic theory of suicide an individual 
(i) at age (a) with a permanent income (Y) takes his own life when the total discounted 
lifetime utility (Zi ) plus the individual’s taste for living (bi) reaches zero. 
Zi (a,Y) + bi     =  0 
with 
𝑍𝑖(𝑎, 𝑌) = ∫ 𝑒
−𝑟(𝑚−𝑎)𝑈𝑚𝑃(𝑚)𝑑𝑚
𝜔
𝑎
 
where ω denotes the highest attainable age, r the discount rate and Um the expected 
utility at age m. Pm is the probability of survival to age m  given survival to age a. In 
addition to its negative relationship with the age m, the individual’s expected utility Um 
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is positively related to the permanent income Y. The individual’s taste for living bi is 
assumed to be normally distributed so that the age- adjusted aggregate suicide rate, 
defined as the fraction of individuals in the age group a for whom Z(a, Y) reaches –b,   
is inversely related to the permanent income Y. Therefore, the economic theory of 
suicide suggests that the increase in income pro capita leads to a reduction of the 
likelihood of suicide. 
Though suicide derives from the intertwining of different factors, the economic theory 
of suicide is noteworthy since it represents the first attempt economists did to investigate 
suicide from their point of view.    
  
Conclusion  
In this study, we provided different views of past conceptualizations of suicide 
concerning both its social value and its interplay with economic factors and how this 
changed throughout time. Suicide is a complex and difficult-to-explain phenomenon for 
which many hypotheses and theories have been suggested, though no definitive one has 
been found yet. “Struggling to make sense of a phenomenon is something about which 
we can do a great deal” (Berman, 2012) and we believe that keeping in mind the past 
could provide a valuable background for a deeper understanding of the present. This 
could lead to the development of more effective prevention strategies, such as better 
social support structures and to a deeper awareness of the importance of social support 
programs in times of uncertainties especially for the poor. This we believe to be of 
paramount importance considering a time in which cuts on expenditure are being made 
and exceeding reduction of social support programs might put too much strain on 
vulnerable people.  
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Temperaments, coping strategies and attitude towards suicide An 
investigation among medical students 
 
Introduction 
Contemporary psychiatry recognized the growing relevance of pervasive characteristics 
underlying severe suicidal behaviors as well as showed the importance of affective 
temperaments together with coping strategies in favoring the possible development of 
psychiatric disorders and at risky behaviors (Akiskal et al., 2005; Tondo et al., 2018). 
In particular, a large body of literature reported the association between cyclothymic, 
depressive, anxious, irritable temperaments based on assessment with the Temperament 
Evaluation of Memphis, Pisa, Paris and San Diego-autoquestionnaire version (TEMPS-
A) and higher risk of suicidal behaviors (Pompili et al., 2012; Baldessarini et al., 2016); 
differently, the hyperthymic temperament seems to exert a protective effect against 
suicidal behavior (Tondo et al., 2018; Vázquez et al., 2018). Interestingly, affective 
temperaments remain stable over time and are commonly identifiable during the early 
age both in clinical and not clinical populations (Mitsui et al., 2017; Vázquez et al., 
2018).  
 
Moreover, coping strategies have been recognized as important factors in promoting and 
protecting against suicidal behavior both before and after a positive history of prior 
suicide attempts in different age groups and both clinical and non-clinical samples 
(Knafo et al., 2015; Mirkovic et al., 2015; Imran et al., 2016). For instance, Heffer and 
Willoughby (2017) analyzed the role of coping strategies in developing depressive 
symptoms and suicidal ideation among university students through a two level analysis 
in which they investigated either the number of coping strategies employed by each 
student and the frequency of their use. Negative coping strategies were associated with 
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higher risk of developing depressive symptoms and suicidal ideation both in respect to 
their number and frequency of use (Heffer and Willoughby, 2017). Interestingly, the 
subject’s coping flexibility that is the possibility of using different types of positive 
coping strategies – e.g., both problem-focused and emotional-focused coping strategies 
was associated with better psychosocial adjustment, whereas the massive use of the 
same positive coping strategies did not confirm this result (Heffer and Willoughby, 
2017). Furthermore, evidence suggests that different attitudes towards suicidal behavior 
play a significant role in the self- and others’ suicidal behaviors though contrasting 
evidence have been reported to this regard (Domino, 2015; Anderson et al., 2008; Li et 
al., 2010; Kodaka et al., 2011; Galynker et al., 2015; Li et al., 2015; Patel et al., 2016). 
Moreover, depressive symptoms and suicidal ideation that have been estimated to be 
50% and 10% - 11.1%, respectively, among medical students (Dyrbye et al., 2008; 
Rotenstein et al., 2016).  
This study aims at investigating the association between severe suicidal thoughts and 
behaviors, coping strategies, temperament and attitude towards self- and others’ 
suicidality in a sample of medical students. To do so, we investigate the role of affective 
temperaments in predicting coping strategies and attitudes toward suicide in a sample 
of medical students who displayed severe suicidal thoughts and behaviors  compared to 
those with no severe suicidal thoughts and behaviors. Moreover, the interplay of 
affective temperaments and coping strategies in determining attitudes toward self- and 
other’s suicidal thoughts and behaviors has been explored.  
 
The following hypothesis were investigated: 
 
- Depressive and cyclothymic temperament and maladaptive coping strategies are more 
likely to be associated with greater empathy towards self and others’ suicidal behavior 
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and are more common in the severe suicidal thoughts and behaviors group compared to 
the no severe suicidal thoughts and behaviors group.  
 
- no severe suicidal thoughts and behaviors group shows higher judgmental attitudes 
towards self- and others’ suicidal behavior, better adaptive coping strategies, and higher 
hyperthymic temperament compared with the severe suicidal thoughts and behaviors 
group.  
 
Methods 
This is a naturalistic cross-sectional study in which participants were recruited using a 
sample of medical students attending the first to fourth year of the School of Medicine, 
University of Genoa. Students attending the fifth and sixth year were not included in the 
survey because they have already attended the course of psychiatry and we suppose that 
this may have influenced their attitudes and general perception towards suicidal 
behavior. The permissions to proceed were obtained by the Dean of the School of 
Medicine while the survey was carried out anonymously in order to preserve the 
confidentiality of the participants’ responses. Prior to completing the survey, each 
student signed an informed consent that explained in detail the nature and purpose of 
our research and allowed the analysis and use of their responses for research aims.  
 
Students had to be within the age range 18 to 26 while surveys of students out of this 
age range were not included. Moreover, surveys in which the students missed more than 
one question concerning the direct/indirect involvement in suicidal behavior were not 
included in the sample. On this basis, a final sample of 522 surveys out of a total of 531 
was deemed valid and consequently analyzed. In particular, 6 surveys were not included 
in the final sample because more than one item concerning the subject’s direct/indirect 
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involvement in suicidal behaviors were missing and 3 surveys were not included 
because the subjects were older than 26. All individuals accepted voluntarily to 
participate in the study and provided their written informed consent.  
 
2.1 Materials 
Each survey consisted of a socio-demographic form, the Suicide Opinion Questionnaire 
(SOQ) (Domino et al., 1980), the Coping Orientation to Problem Experienced (COPE) 
(Carver et al., 1989) and TEMPS-A (Akiskal et al., 2005; Pompili et al., 2008).  
The demographic form inquired about age, sex, siblings, type of high school, home 
location (e.g., rural, urban or suburban), level of academic achievement (measured as 
being late with their courses), presence of projects for their future (measured as the 
students’ plans for their after-graduation studies and future kind of medical profession), 
presence of parents working in medical or mental health environment. Parents working 
in medical or mental health fields may influence the subject’s understanding and 
perception of suicide- related phenomena by possibly providing specific knowledge 
about mental illness and different attitudes towards it.  
The TEMPS-A is a questionnaire designed to evaluate the fundamental affective 
temperaments: depressive, cyclothymic, hyperthymic, irritable, and anxious 
temperament (Akiskal et al., 2005; Pompili et al., 2008). Recent evidence indicated that 
most studies support a five factor solution while different versions of the TEMPS-A 
have adequate internal consistency and reliability (Elias et al., 2017). 
Participants were also asked to complete the Coping Orientation to Problem 
Experienced Questionnaire (COPE) (Carver et al., 1989). that is a self-report 
questionnaire that measures 15 coping strategies, i.e, five scales that measure problem-
focused coping; six scales that measure emotion-focused coping; four scales that 
measure potentially dis-adaptive strategies/less useful coping responses such as denial, 
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behavioral disengagement (i.e., reducing one's effort to deal with the stressor, even 
giving up the attempt to attain goals with which the stressor is interfering, is reflected 
by phenomena that are also identified with terms such as helplessness and occur when 
people generally expect poor coping outcomes); mental disengagement (i.e., a variation 
on behavioral disengagement, postulated to occur when conditions prevent behavioural 
disengagement and occur via a wide variety of activities such as daydreaming and 
escaping through sleep, TV, or videogames) and alcohol/drug disengagement. 
Moreover, the COPE may be used as a measure of dispositional coping or a situational 
measure of coping with a specific stressful event.  
The Suicide Opinion Questionnaire (SOQ) (Domino et al., 1980) consists of 107 items, 
100 attitudinal in nature, and 7 demographic items. For the attitudinal items, the 
respondent is asked to use a five-point Likert response scale with options ranging from 
strongly agree, agree, undecided, disagree, and strongly disagree with these options that 
are scored on a scale from 5 for strongly agree to 1 for strongly disagree. The SOQ items 
cover a wide variety of opinions related to suicide and parasuicide, most of which are 
attitudinal in nature. The five factor SOQ scale (SOQ-F). has been used to analyze the 
responses that identifies five dominions, namely (a) acceptability, (b) perceived factual 
knowledge, (c) social disintegration, (d) personal defect, and (e) emotional perturbation. 
Psychometric studies provided support for this 5-factor structure with Cronbach alpha 
reliabilities ranging from .60 to .89 (Rogers and DeShon, 1995). SOQ has been used in 
a large number of research studies in the past, and it remains the most widely used 
questionnaire assessing opinions about suicide (Anderson et al., 2008). The SOQ cross-
cultural applicability has been shown by different studies (Domino, 1981; Domino et 
al., 2000; Domino et al., 2001-2002; Domino, 2005) including Italian samples (Domino 
and Perrone, 1993). 
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2.2 Procedure 
Participants accepted voluntarily to take part into the survey and the study design was 
approved by the local Ethical Review Board of the School of Medicine, University of 
Genoa. The projected time of administration and completion of the survey was 
approximately 30 minutes but they had all the necessary time available to carry out the 
survey as there were no right or wrong answers. Moreover, students were asked to use 
either black or blue pens to fill the forms in order to make their own survey less 
recognizable.  
The surveys were administered during their class period over the course of two months 
and the filled up surveys were collected in boxes that were opened up and analyzed only 
at the end of the administration study phase in order to further assure confidentiality. 
Two groups were identified within the sample, i.e. subjects with severe suicide thoughts 
and behaviors, namely the severe suicidal thoughts and behaviors group and subjects 
with not severe suicide thoughts and behaviors, namely the no severe suicidal thoughts 
and behaviors group (NSSTB) according to the subjects’ responses to the SOQ items 
104 “Have you ever seriously considered suicide?” and 105 “Have you ever attempted 
suicide?”. Subjects who responded positively to one or both items were put into the sub-
group severe suicidal thoughts and behaviors and the others in the sub-group no severe 
suicidal thoughts and behaviors.   
 
2.3 Statistical analysis 
The socio-demographic and clinical characteristics of the subjects were represented as 
mean and standard deviation (SD) for continuous variables or in terms of frequency and 
percentages regarding categorical variables. 
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In order to analyze differences between the severe suicidal thoughts and behaviors and 
no severe suicidal thoughts and behaviors group, we used the Pearson χ2 test with Yates 
correction or with Fischer exact test for the comparison of categorical variables, and t-
test for independent samples for continuous variables. We also divided our sample in 
three subgroups /suicide ideation vs suicide attempt vs no suicide behavior) and we used 
the Pearson χ2 test for categorical variables and ANOVA for the continuous variables. 
Logistic regression analysis was used to explore the relationship between subjects with 
severe suicidal dimensions (severe suicidal thoughts and behaviors group) and each of 
the other independent variables previously found associated in the statistical analyses. 
The probability of entering the equation was set at p < 0.05. 
 
All statistical analyses were performed using SPSS version 20.0 (SPSS Inc., Chicago) 
and the value of statistical significance was set at p <0.05. 
 
Results 
Six hundred thirty-four (N=634) questionnaires were prepared according to the official 
numbers of students attending the first to the fourth year of course in Medicine and 
Surgery at the University of Genoa. Five hundred fifty-six (N=556) questionnaires were 
distributed during the study time frame. Seventy-eight (N=78) questionnaires were not 
distributed and may be those of students who have abandoned their studies without 
having informed the University central offices yet, be abroad for some months to study 
or other not specified reasons. No students were on maternity leave or sick for periods 
longer than two weeks during the study time-frame according to the university official 
registers. Eight (N=8) questionnaires were not returned to the research group, one (N=1) 
appeared seriously damaged as to impair the possibility of its interpretation, twenty three 
(N=23) were completed not properly (two answers given for the same item; at least one 
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of the suicide-related questions not answered; comments written on the questionnaires 
that may have impaired the individual’s confidentiality), two (N=2) were returned with 
the students’ name and could not be used to preserve the students’ confidentiality. Five 
hundred fifty-two (N=522) questionnaires were included in the study, i.e. 82,3% of 
officially registered students in the investigated years of Medicine and Surgery course 
at the University of Genoa. The mean (±SD) age of the sample was 23.6 (±1.1) years 
and 41.0% students were males. 
In addition, 47.7% of the sample had good academic achievement and 29.9% had active 
projects for the future (Table 1). 72,4% of the subjects had siblings and formed the 
75.1% of the no severe suicidal thoughts and behaviors and the 59,1% of the severe 
suicidal thoughts and behaviors. 52.9% of the sample live in urban places and represent 
the 48,9% of the severe suicidal thoughts and behaviors and the 53,7% of the no severe 
suicidal thoughts and behaviors (Table 1). Students belonging to the severe suicidal 
thoughts and behaviors group were 20.3% of the whole sample; males were 58.0% and 
37.6% of the severe suicidal thoughts and behaviors and no severe suicidal thoughts and 
behaviors group respectively (Table 1).  
 
Tab. 1. Socio-demographic data and chi-square test of socio-demographic data and the 
SS, NSS groups.  
 
 
 
                                      Total sample             SS group             NSS group              X2            
df            p  
                                           (N=522)                   (N=88)               (N=434) 
 
 
   Gender, N (%) 
      Male                             214 (41.0%)           51 (58.0%)          163 (37.6%)      12.584        
1         < .001 
      Female                          308 (59.0%)          37 (42.0%)           271 (62.4%)         
 
  Age, mean ± SD              23.62 ± 1.10          23.60 ± 1.11          23.62 ± 1.10      .154          
520        .878 
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  Siblings, N (%)                378 (72.4%)             52 (59.1%)            326 (75.1%)       
9.405          1              .002 
 
 High School, N (%) 
   Classic                             164 (31.4%)          25 (28.5%)          139 (32.0%)       .585              
2          .746 
   Scientific                         349 (66.9%)         61 (69.3%)           288 (66.4%)             
   Linguistic                           9 (1.7%)              2 (2.3%)                7 (1.6%)                   
 
Good Accademic              249 (47.7%)          23 (26.1%)           226 (52.1%)        
19.730         1        <.001 
Achievements 
 
Projects for the future       156 (29.9%)          19 (21.6%)           137 (31.6%)        3.475          
1          .062 
 
City Living Place, N (%)   276 (52.9%)          43 (48.9%)          233 (53.7%)      . 683             
1          .409 
 
Nationality, N (%) 
 Italian                               512 (98.1%)           88 (100.0%)        424 (97.7%)      2.067           
1          .150 
 Other                                   10 (1.9%)              0 (0.0%)              10 (2.3%) 
 
 
 
 
 
The chi-square test showed that subjects belonging to the severe suicidal thoughts and 
behaviors group were more likely to be males (p<.001), only children (p=.002), with 
poor academic achievement (p<.001), and less likely to have a parent working in 
medical or mental health fields (p<.001). No significant association was reported 
between severe suicidality and “the presence of projects for their future” (measured as 
the students’ plans for their after-graduation studies and future kind of medical 
profession) (p=.062) and home location (p=.409) (Table 1).  
 
Fisher’s exact  test showed significant associations between belonging to the severe 
suicidal thoughts and behaviors group anxious (p=.001) and cyclothymic (p=.032) 
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temperament. Conversely, hyperthymic and depressive temperaments were 
significantly associated with the no severe suicidal thoughts and behaviors group 
(p<.001 and p=.049 respectively) (Table 2a). 
 
 
 
 
 
 
 
 
 
 
 
 
               df=1 for all mentioned temperaments 
              *Fischer exact test 
 
 On table 2b the relationship between temperaments (TEMPS-A) and the three 
subgroups (suicide ideation vs suicide attempt vs no suicide) is presented. 
 
Tab. 2a. Fischer exact test evaluating the relationship between temperaments 
(TEMPS-A) and the severe suicidal thoughts and behaviors and no severe suicidal 
thoughts and behaviors group 
 
Severe suicidal thoughts 
and behaviors group 
 (N=88) 
No severe suicidal thoughts and 
behaviors group 
 (N=434) 
X2  p 
Depressive, N (%) 13 (14.8%) 106 (24.4%) 3.87 0.049 
Cyclothymic, N (%)                         17 (19.3%) 48 (11.1%) 4.58 0.032 
Hyperthymic, N (%) 15 (17.0%) 202 (46.5%) 26.21 <0.001 
Irritable*, N (%)                                    1 (1.1%) 3 (0.7%) .19 0.523 
Anxious, N (%)                                48 (54.5%) 151 (34.8%) 12.10 0.001 
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Tab. 2b. Chi-square test evaluating the relationship between temperaments (TEMPS-
A) and the three subgroups (suicide ideation vs suicide attempt vs no suicide). 
 
 
Perceiving suicide as the result of a personal defect was significantly associated with 
the severe suicidal thoughts and behaviors group (p<.001) while the no severe suicidal 
thoughts and behaviors group was significantly associated with higher rates of 
acceptance of self and others’ suicidal thoughts and behaviors (p<.001) and were more 
likely to link suicidal behavior with emotional perturbation (p=.003) (Table 3a).  
 
Tab. 3a. Relationship between Attitudes towards Suicide (SOQ), COPE and the severe 
suicidal thoughts and behaviors and no severe suicidal thoughts and behaviors group 
 
 
 
SI group 
(N=46) 
SA group 
(N=42) 
No severe suicidal 
thoughts and 
behaviors group 
(N=434) 
X2 p 
Depressive, N (%) 6 (13.0%) 7 (16.7%) 106 (24.4%) 4.04 0.133 
Cyclothymic, N (%)                         13 (28.3%) 3 (7.1%) 48 (11.1%) 12.55 0.002 
Hyperthymic, N (%) 7 (15.2%) 8 (19.0%) 202 (46.5%) 26.34 <0.001 
Irritable, N (%)                                    0 (0.0%) 1 (2.4%) 3 (0.7%) 1.83 0.401 
Anxious, N (%)                                24 (52.2%) 24 (57.1%) 151 (34.8%) 12.33 0.002 
mean ± SD 
Severe 
suicidal 
thoughts 
and 
behaviors 
group 
 (N=88) 
No severe 
suicidal 
thoughts 
and 
behaviors 
group 
 (N=434) 
X2/t p 
Acceptability 32.2 ± 6.5 38.3 ± 5.3 9.37 <0.001 
Social Disintegration 36.5 ± 3.8 36.6 ± 3.8 .21 0.836 
Emotional Perturbation 19.7 ± 3.6 20.7 ± 2.8 3.02 0.003 
Perceived Factual Knowledge 33.7 ± 3.5 33.6 ± 3.4 -.25 0.800 
Personal Defect 
40.3 ± 6.6 37.7 ± 4.6 
-
4.41 
<0.001 
Problem-focused coping 
   Active coping 
   Planning 
   Suppression of competing 
activities 
   Restraint coping 
   Use of instrumental social 
support 
 
10.8 ± 2.3 
11.5 ± 3.2                                
9. 6 ± 1.5  
9.8 ± 2.2    
11.4 ± 2.1                                 
 
12.2 ± 1.6 
12.8 ± 2.4        
10.2 ± 2.0 
10.0 ± 2.0    
11.8 ± 2.4           
 
6.86 
4.28 
2.85 
.74 
1.09       
 
<0.001 
<0.001 
0.005 
0.462 
0.275 
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df=520 for all mentioned items 
 
 
The severe suicidal thoughts and behaviors group showed significant association with 
lower problem-focused and emotional-focused coping strategies, i.e. active coping 
strategies (p<.001), lower planning (p<.001), suppression of competing activities 
(p=.005), venting of emotions (p=.025), use of social support (p=.008), positive 
reinterpretation and growth (p=.002), and lower acceptance (p=.003). Conversely, the 
severe suicidal thoughts and behaviors group compared to the no severe suicidal 
thoughts and behaviors group showed strong significant associations with all the 
subscales of the potentially dis-adaptive coping strategies scale, i.e. denial (p<.001), 
mental and behavioral disengagement (p<.001), alcohol and drug disengagement 
(p<.001) (Table 3a).  
On table 3b the relationship between attitudes towards suicide (SOQ) and COPE among 
the three subgroups (suicide ideation vs suicide attempt vs no suicide) is presented. 
 
 
 
Emotion-focused coping 
   Use of social-emotional support  
   Positive reinterpretation and 
growth 
   Acceptance 
   Humor 
   Venting of emotions 
   Turning to religion 
 
10.3 ± 3.0 
11.6 ± 2.1 
10.4 ± 2.9 
7.8 ± 2.6 
10.7 ± 2.6 
6.5 ± 2.8                             
 
11.3 ± 3.1    
12.3 ± 2.0  
11.2 ± 2.3 
7.4 ± 2.5 
9.9 ± 2.8 
6.4 ± 3.3           
 
2.66 
3.04 
2.97 
2.92 
-
2.25 
-.16 
 
0.008 
0.002 
0.003 
0.168 
0.025 
0.876 
Potentially disadaptive strategies 
   Denial 
   Behavioral disengagement 
   Alcohol and drug disengagement 
   Mental disengagement 
 
6.3 ±2.5 
8.3 ± 2.7 
6.3 ± 3.0 
10.3 ± 2.3 
 
5.4 ± 1.8 
6.3 ± 1.8 
4.7 ± 1.5 
8.6 ± 2.2                 
 
-
4.27 
-
8.51 
 -
7.26 
-
6.47     
 
<0.001 
<0.001 
<0.001 
<0.001 
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Tab. 3b. Relationship between Attitudes towards Suicide (SOQ) and COPE among the 
three subgroups (suicide ideation vs suicide attempt vs no suicide). 
 
 
 
Logistic regression showed a positive correlation between the severe suicidal thoughts 
and behaviors group and the following variables: siblings (p=.009), academic insuccess 
(p=.004), personal defect (p<.001), suppression of competing activities (p=0.001), 
venting of emotions (p=.037), mental and behavioral disengagement (p=.006 and p= 
.031 respectively), and male sex (p=.006) (Table 4).  
 
Table 4. Logistic regression analysis (R2 Cox-Snell: .424; R2 Nagelkerke: .711) of 
socio-demographic variables, coping strategies (COPE), temperaments (TEMPS-A), 
attitudes towards suicide (SOQ) in the severe suicidal thoughts and behaviors and no 
severe suicidal thoughts and behaviors group. 
 
mean ± SD 
SI group 
(N=46) 
SA group 
(N=42) 
No severe suicidal 
thoughts and behaviors 
group 
(N=434) 
F p 
Acceptability 34.7 ± 7.0 29.5 ± 4.6 38.3 ± 5.3 55.61 <0.001 
Social Disintegration 36.3 ± 3.9 36.6 ± 3.7 36.6 ± 3.8 0.08 0.926 
Emotional Perturbation 19.2 ± 3.2 20.3 ± 3.9 20.7 ± 2.8 6.13 0.002 
Perceived Factual Knowledge 33.7 ± 2.5 33.7 ± 4.4 33.6 ± 3.4 0.03 0.969 
Personal Defect 40.6 ± 4.6 39.9 ± 8.2 37.7 ± 4.6 9.90 <0.001 
Problem-focused coping 
   Active coping 
   Planning 
   Suppression of competing activities 
   Restraint coping 
   Use of instrumental social support 
 
10.2 ± 2.2 
10.7 ± 2.6  
9.1 ± 1.8  
9.2 ± 1.4  
11.0 ± 2.0               
 
11.4 ± 2.4 
12.4 ± 3.6                                
10.1 ± 0.8  
10.5 ± 2.6    
11.9 ± 2.2                                 
 
12.2 ± 1.6 
12.8 ± 2.4           
10.2 ± 2.0 
10.0 ± 2.0    
11.8 ± 2.4               
 
29.10 
14.20 
7.15 
5.04 
1.95      
 
<0.001 
<0.001 
0.001 
0.007 
0.143 
Emotion-focused coping 
   Use of social-emotional support  
   Positive reinterpretation and growth 
   Acceptance 
   Humor 
   Venting of emotions 
   Turning to religion 
 
11.2 ± 2.8    
11.8 ± 1.7 
10.6 ± 2.3 
6.5 ± 2.1 
11.1 ± 2.9 
6.5 ± 3.0           
 
9.3 ± 3.0 
11.4 ± 2.5 
10.1 ± 3.4 
9.3 ± 2.2 
10.2 ± 2.1 
6.5 ± 2.5                             
 
11.3 ± 3.1    
12.3 ± 2.0  
11.2 ± 2.3 
7.4 ± 2.5 
9.9 ± 2.8 
6.4 ± 3.3           
 
7.95 
5.24 
4.77 
15.36 
3.78 
0.01 
 
<0.001 
0.006 
0.009 
<0.001 
0.023 
0.987 
Potentially disadaptive strategies 
   Denial 
   Behavioral disengagement 
   Alcohol and drug disengagement 
   Mental disengagement 
 
6.8 ± 2.5 
7.8 ± 2.1 
6.8 ± 3.2 
10.0 ± 2.6 
 
5.9 ± 2.4 
8.8 ± 3.1 
5.7 ± 2.6 
10.5 ± 1.8 
 
5.4 ± 1.8 
6.3 ± 1.8 
4.7 ± 1.5 
8.6 ± 2.2                 
 
11.59 
38.80 
30.49 
21.39     
 
<0.001 
<0.001 
<0.001 
<0.001 
Variables E.S. Wald p Odd Ratio 95%CI 
Emotional Perturbation .103 31.058 <0.001 .752 .614-920 
Anxious temperament .715 .312 <0.001 .671 .165-2.723 
Acceptance .110 14.028 <0.001 .874 .534-.822 
Suppression of competing activities .135 10.322 0.001 1.014 1.277-2.744 
Good Academic Achievements .550 8.127 0.004 4.802 1.633-14.123 
Planning .203 .011 0.004 .560 .376-.833 
Mental disengagement  .143 7.705 0.006 1.489 1.124-1.972 
Gender .561 7.568 0.006 4.689 1.565-14.098 
Acceptability .061 30.328 0.006 .714 .633-.805 
Siblings .576 6.912 0.009 4.543 1.470-14.043 
Use of social-emotional support .116 5.642 0.018 1.872 .604-.953 
Behavioral disengagement  .145 4.679 0.031 1.369 1.030-1.819 
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df=1 for all mentioned items 
 
 
 
Discussion 
Overall, our results show that students who experienced suicidal thoughts and behaviors 
used more often not only maladaptive and rigid coping strategies leading to mental and 
behavioral disengagement but were also more likely to be not empathetic towards self- 
and other’s suicidal behavior. For instance, students who experienced suicidal thoughts 
and behaviors showed more judgmental attitudes towards individuals with suicidal 
thoughts and behaviors and tended to judge them as “weak” subjects.  
 
These findings showed us how the lived experience of serious suicidal wishes and 
behaviors does not prompt to deeper and more empathetic understanding of these 
characteristics in others on the basis of human sharing that cannot be accessed by these 
subjects apparently. In particular, the use of maladaptive coping strategies such as poor 
venting of emotions together with mental and behavioral disengagement may foster 
subjects’ isolation and retreat from social relationships along with detachment from self 
and others’ emotional experience, thereby favoring the development of judgmental 
attitudes in this population. Moreover, students who had suicidal thoughts and behaviors 
were more likely to have anxious and cyclothymic temperaments. These temperaments 
play a significant role in the development of impulsive behaviors, related to attentional 
Venting of emotions .117 4.370 0.037 .662 1.015-1.609 
Depressive temperament .706 .551 0.163 1.689 .423-6.746 
Cyclothymic temperament .834 1.946 0.283 .312 .061-1.602 
Hyperthymic temperament .752 1.155 0.577 2.244 .514-9.807 
Denial .179 3.821 0.051 1.278 .496-1.001 
Age .204 3.751 0.053 1.485 .995-2.216 
Positive reinterpretation and growth .139 .938 0.333 .759 .666-1.148 
Alcohol and drug disengagement  .143 .015 0.903 .983 .743-1.300 
Personal Defect .066 8.176 0.916 1.448 1.271-1.650 
Constant 7.266 .760 .383 .002  
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and motor impulsivity (Beşirli, 2018). Subjects with these temperaments may be more 
likely in structuring maladaptive coping strategies.  
 
One fourth of our sample had severe lifetime suicidal thoughts and behaviors and males 
were more likely to experience them. These findings are consistent with previous 
evidence showing suicidal thoughts and behaviors in medical (Rotenstein et al., 2016; 
Blacker et al., 2018) and college students in general with higher rates among males with 
poor academic performance (Mortier et al., 2018a,b). 
 
Interestingly, our results showed that depressive and hyperthymic temperaments were 
more common in the no severe suicidal thoughts and behaviors group. The higher 
presence of the hyperthymic temperament in the no severe suicidal thoughts and 
behaviors group was consistent with the findings reported by Pompili et al. (2013) 
showing the long-term predictive role of the hyperthymic temperament with respect to 
health and social functioning as this temperament provides greater energy, ambition, 
drive, confidence, cheerfulness, gregariousness, sociability, optimistic attitude together 
with increased creativity and social skills. 
 
Our results do not confirm previous evidence reporting significant associations between 
depressive temperament and higher suicide risk (Pompili et al., 2012; Vasquez et al., 
2018) which has been even confirmed by existing neurobiological and genetic findings 
(Serafini et al., 2010; Gonda et al., 2011). . This may be related to the different study 
samples as the latter studies have been specifically conducted among subjects with 
specific psychiatric conditions such as mood disorders while our study mainly referred 
to a non-clinical sample (Karam et al., 2015). Moreover, our findings regarding the 
significant association between anxious/cyclothymic temperaments and higher suicidal 
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behavior are consistent with previous studies sustaining that these affective 
temperaments are more frequent in subjects with family history of completed suicide in 
first and second-degree relatives (Rihmer et al., 2013; Tanabe et al., 2016).   
 
These findings comprehensively addressed the different attitudes according to which 
medical students have towards suicidal behavior according to their personal experiences 
of self and others’ suicidality. For instance, students who seriously considered 
attempting suicide or had already attempted it, showed less empathetic attitudes towards 
self- and others’ suicidal behavior. Students in the severe suicidal thoughts and 
behaviors group tended to perceive suicidal behavior as resulting from an inacceptable 
personal defect rather than understanding it according to an emotional perturbation as 
those in the no severe suicidal thoughts and behaviors group did. Similarly, Wallin and 
Runeson (2003) showed that students who had previous suicidal thoughts had greater 
difficulties in understanding the needs of suicidal individuals and had poor empathetic 
contact with them. Moreover, our results investigated the basis of these attitudes by 
analyzing the coping strategies used by students in the severe suicidal thoughts and 
behaviors groups who had greater cognitive rigidity with poor problem-solving focus 
and integrative capacities.  
 
Severe suicidal thoughts and behaviors subjects were more likely to develop potentially 
dis-adaptive coping strategies such as denial, mental and behavioral disengagement, 
alcohol and drug disengagement together with suppression of competing activities and 
emotional venting. These results are consistent with previous evidence concerning the 
existence of cognitive distortions/deficits in suicidal subjects that may significant 
hamper the subjects’ possibility of coping with intense emotional perturbation and 
develop sufficiently adaptive and integrated adjustments patterns (Turecki and Brent, 
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2016; Fazakas-DeHoog et al., 2017; Flink et al., 2017). In particular, behavioral 
disengagement implies that subjects give up even the attempt to attain goals with which 
the stressor is interfering. 
Moreover, Panek et al. (2015) underlined the role of personal (also genetic) and 
environmental factors in determining strategies of coping with stress and temperamental 
traits according to the Regulative Theory of Temperament. These understandings further 
support our results showing the role of lived experience in mediating complex 
temperamental and coping factors. Similarly, Gould and colleagues (2018) showed that 
high school students exposed to negative life events had significant more maladaptive 
coping strategies with low help-seeking behaviors and high behavioral disengagement 
compared with students who never experienced negative stressful life events  
Interestingly, a large body of literature confirmed the association between maladaptive 
coping patterns, stressful life-events, suicide attempts, and suicidal ideation both in 
clinical and non-clinical samples (Pompili et al., 2011; Woodhead et al., 2014; 
Kattimani et al., 2015; Al-Gamal et al., 2016; Ambrus et al., 2017; Gould et al., 2018; 
Horwitz et al., 2018; Lamis et al., 2018).  
 
 This survey needs to be interpreted in the light of several limitations and strengths. The 
major shortcomings of the present study involve those entailed in surveys that use self-
reporting questionnaires as their reliability could be biased by under-reporting, under-
estimating and misunderstanding the issues. In particular, students with life experience 
of suicidal thoughts and behavior may have been more reluctant to take part in the study 
or give only partial answers to the suicide-related items, thus providing questionnaires 
that could be not included in the survey.  
 However, the operative definition of “severe suicidal thoughts and behavior”, that we 
used, may overestimate the frequency and seriousness of suicidal thoughts due to self-
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rating biases. In particular, the severe suicidal thoughts and behaviors and no severe 
suicidal thoughts and behaviors groups were formed according to the students’ answer 
to the item 104 and 105 of the SOQ. These items are quite broad and may include 
different types of suicidal thoughts and behaviors entailing a variable severity of the 
suicidal behavior. In particular, subjects’ personal understandings of “seriously 
considering suicide” and “having attempted suicide” are involved. In this sense, our 
groups encompass a wide range of suicide-related features in a non-clinical sample with 
the aim of investigating how the subjective experience of suicide – understood as having 
seriously considered suicide and/or having attempted suicide- may be related to 
temperamental factors.  
 
We also aimed to find possible similarities in the subject’s coping strategies and 
attitudes towards self- and others’ suicidal thoughts and behaviors. Thus, our results did 
not include the investigation of these patterns among suicide ideations vs. suicide 
attempters which is beyond the scopes of the present study. Future studies should 
investigate and compare these patterns in these sub-populations of medical students. 
Moreover, the cross-sectional nature of this survey did not allow any inference 
concerning causality although providing preliminary evidence regarding the possible 
prediction of certain patterns involving affective temperaments, coping strategies, 
together with their role in shaping the subjects’ attitudes towards suicidal behavior. We 
are aware of the complex interplay of multiple factors in causing suicidal behavior. 
Thus, we do not claim to explain such multifaceted dimension simply reducing it to 
temperamental and coping factors. Rather, we believe and hope that our understandings 
shedding light on specific patterns -associated with severe suicidal behavior in young 
adulthood may be helpful to implement effective prevention strategies aimed to improve 
emotional adjustment in the investigated population. 
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Further studies are needed to replicate our results in larger samples, with specific regard 
to the possible role of anxious and cyclothymic temperaments in the development of 
disruptive coping strategies leading to poor empathetic attitudes towards self and others’ 
suicidal behavior.  
However, one of the most relevant strengths of the present study includes the 
investigated sample which is relatively large and representative for the student 
population attending the School of Medicine of the University of Genoa for the 
considered years of course. To the best of our knowledge, no previous study investigated 
the complex interplay between affective temperaments, coping strategies, and attitudes 
towards suicide in medical students according to their personal experience of suicide 
thoughts and behaviors; therefore, our results could be of interest both when considering 
suicidal dimensions in medical students and in respect to their future behavior as 
clinicians when approaching and working with suicidal patients. 
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2. From mind to metabolism: lethality of suicide attempts and 
metabolic parameters a case- control investigation 
 
 
Introduction 
 
Suicide and nonfatal suicidal behaviors are major causes of mortality and morbidity 
worldwide. The Word Health Organization (WHO, 2014) estimated that approximately 
800,000 people die from suicide each year and a number from ten to twenty times higher 
of individuals attempt suicide, indicating that both suicide and non-fatal suicidal 
behaviors need to be addressed as a real health priority. Variability in rates of suicidal 
behaviors within and between countries has been attributed to both population and 
individual risk factors, including economic status and cultural differences (WHO, 2017) 
that may significantly affect suicide risk.   
 
Different explanatory models were developed in order to reveal the complex interplay 
between neurobiological factors such as genetic risk factors, altered serotoninergic 
functioning, and stress responses potentially leading to suicidal behaviors (Mann JJ et 
al. 1999; Oquendo MA et al 2014). Interestingly, two major dietary lipid classes, 
cholesterol and polyunsaturated fatty acids (PUFAs), were significantly associated with 
higher suicide risk (Pompili M et al 2017; Daray FM et al. 2018). Consistently with the 
inflammation-related hypothesis of depression and suicidal behavior, C-reactive protein 
(CRP) blood levels were directly associated with the enhanced risk of attempting and 
committing suicide (Loas G et al 2016; Dickerson F. et al 2017; Sudol K et al 2017), 
65 
 
suggesting that CRP may be a trait marker of suicidal behavior due to its pro-
inflammatory effect together with its growing levels during acute inflammation (Courtet 
P et al 2015). From a genetic perspective, genome-wide association study (GWAS) 
identified a region on 2p25 that influences risk for attemptng suicide and contains the 
ACP1 gene (Willour VL 2012; Pawlak J et al 2016) and polymorphisms in ACP1 which 
were found to modulate both protection and predisposition to dyslipidemia (Stanford 
SM et al 2015).  
 
The association between low total cholesterol and cholesterol metabolites serum levels 
with higher suicide risk has been reported since 1990, when Muldoon and colleagues 
initially showed that treatments able to reduce cholesterol levels may attenuate the 
excess of suicidal behaviors and injury deaths in their sample (Muldoon MF et al 1990). 
These results were confirmed by a large body of literature showing significant 
associations between altered lipid profiles and higher suicide risk both in patients with 
specific psychiatric disorders as well as in non-clinical populations (Lee HJ et al 2003; 
Fiedorowicz JG et al 2007;  Chang JC et al, 2013; Aguglia A et al 2017a; Messaoud A 
2017; Ayesa-Arriola R et al 2018; Segoviano-Mendoza M et al 2018). Recently, Wu 
and colleagues conducted a large meta-analysis on 65 epidemiological studies, 
involving 510.392 participants, and investigated the association between serum lipid 
levels and ‘suicidality’ subjects defined as individuals presenting suicidal ideation, 
suicide attempt, having threatened suicide, or death by suicide. Their findings showed 
that total cholesterol (TC) and low density lipoprotein cholesterol (LDL-c) levels were 
lower in suicidal patients than in non-suicidal patients and healthy controls, high density 
lipoprotein cholesterol (HDL-c) levels were lower in suicidal patients relative to in 
healthy controls, and triglycerides (TG) levels were lower in suicidal when compared to 
non-suicidal patients, respectively. Importantly, when the three groups were pooled, 
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lower serum TC was associated with a 112% higher risk of suicidal behaviors (Wu S. et 
al 2016). 
 
 Moreover, subjects who attempted suicide within a month from the blood tests had 
significantly lower TG and higher HDL-c levels than lifetime suicide attempters and 
those who never attempt suicide, and that TG levels were negatively associated with 
current suicidal behavior (Baek JH et al 2014). However, other studies investigating a 
sample of in-patients with type 1 bipolar disorder and other psychiatric conditions failed 
to confirm these findings reporting no significant differences in lipid profiles between 
suicidal and non-suicidal subjects (Ahmadpanah M. et al 2015; Bartoli F et al. 2017; 
Perera S et al 2017).  
 
Recent studies investigated the role of cholesterol levels in violent vs. non-violent 
suicide attempts and showed that the former were significantly associated with lower 
cholesterol serum levels of approximatively 30% that the latter (Alvarez JC et al 2000; 
Vevera J et al 2003; Ludwig B et al 2018). Moreover, two post-mortem studies showed 
significantly lower cholesterol levels in the pre-frontal-cortex (PFC) of violent suicide 
attempters and significantly higher cholesteryl-ester-hydrolase (LIPA) expression in 
violent suicide attempters when compared with non-violent suicide attempters (Lalovic 
A et al 2007; Freemantle E et al 2013).  
Given this background, in this study we investigated the differences in CRP, thyroid 
functioning, TC, HDL-c, LDL-c, and TG serum levels between low-lethality (LLSA) 
vs. high-lethality suicide attempts (HLSA) within twenty-four hours from the suicide 
attempt and inpatients who never attempted suicide (NAS).   
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According to this main objective, we tested the following hypothesis: a) lower total 
cholesterol, HDL-c, LDL-c, and TG serum levels determine HLSA instead of LLSA 
and NAS; b) CRP levels are higher in HLSA instead of LLSA and NAS. 
 
Materials and methods 
Sample 
The present study was conducted in a sample of patients who were recruited at the 
section of Psychiatry of the IRCCS Ospedale Policlinico San Martino - Department of 
Neuroscience, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health, 
University of Genoa, Italy. Participants, potentially considered for study inclusion, were 
recruited directly from the catchment area of the Psychiatric Clinic of San Martino 
Hospital among the hospitalized subjects from 1st August 2013 to 31st July 2018.  
The inclusion criteria were: a) hospitalization in an emergency psychiatric ward for a 
suicide attempt; b) aged over 18 years old; c) the willingness to participate in the study 
by signing a written informed consent. The exclusion criteria were: a) pregnancy or 
having just given birth; b) having a positive history of acute neurological injury, such 
as neurodegenerative illnesses, mental retardation, loss of consciousness related to the 
presence of severe neurological conditions; c) the assumption of lipid-lowering agents; 
d) the refusal or inability to provide a valid consent prior to participate in the study.  
A control group was also included in the sample and it was represented by admitted 
patients without a history of current and/or lifetime suicide attempts. The control group 
was matched for age, gender, occupational/marital status, and diagnosis to avoid any 
bias. We initially screened a sample of 703 patients; however, only 632 subjects 
voluntary accepted to participate in the study by signing a written informed consent, the 
remaining individuals were lost due to lack of serum data or because they did not sign 
the required informed consent.  
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The study design was reviewed by the local ethics committee. 
 
Assessments and procedures  
Socio-demographic and clinical characteristics of recruited patients were investigated 
during hospitalization through the standardized clinical chart and lifetime computerized 
medical record,  used in Psychiatric Unit. The following patients’ domains: age, gender, 
marital and occupational status, education level, suicide attempts and suicide method 
were carefully investigated.  
 
All available information have been cross-referred. 
 
Psychiatric diagnoses were evaluated and set according to Diagnostic and Statistical 
Manual of Mental Disorders, fifth edition (DSM 5) (American Psychiatric Association 
2013). Clinical evaluations have been carried out by expert clinicians and carefully 
reviewed by a senior psychiatrist (with at least ten years of clinical experience in 
inpatient clinical setting). If patients had more than one psychiatric diagnoses, the 
principal psychiatric condition as diagnosed by the treating psychiatrist was recorded. 
According to previous published studies (Aguglia A et al 2017b; Aguglia A et al 2018), 
we grouped the diagnosis in four main categories: bipolar and related disorders, 
depressive disorder, schizophrenia and related disorders, other psychiatric disorders. 
 
Based on Schrijvers and coworkers, we considered suicide as a process, for which 
suicidal behaviors can be broken down chronologically into “component parts”,  
beginning with the development of suicidal ideation, that progresses to planning, then 
putting thoughts and plans into action via attempts, and, if successful, culminating in 
completed suicide (Schrijvers DL et al. 2012).  
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The term “suicidal lethality” has not yet been defined outside the health literature. 
Beyond one publication describing suicide lethality as the lethality of the chosen suicide 
method (Wu YW et al 2009), some theorists like Shneidman and Joiner conceptually 
identified suicide lethality “as a key ingredient of serious suicidality” (Shneidman ES et 
al 1996; Joiner T. et al. 2007). We adopted the Joiner’s definition of suicide lethality, 
defined as “the acquired ability to enact lethal self-injury” (Joiner T. et al. 2007). Within 
suicide lethality, the only individual intent is to perish as a result of the lethality of self-
inflicted actions. Methods of suicide attempt were dichotomized in terms of lethality. 
Therefore, a high-lethality suicide attempt was defined as a suicide attempt that 
warranted hospitalization for at least 24 h and either treatment in a specialized unit 
(including intensive care unit, hyperbaric unit, or burn unit), surgery under general 
anesthesia, or extensive medical treatment (beyond gastric lavage, activated charcoal, 
or routine neurological observations), including antidotes for drug overdoses, telemetry, 
or repeated tests or investigations. Conversely, a low-lethality suicide attempt was 
defined as a suicide attempt that did not meet these criteria (Beautrais AL 2001; Miller 
M et al 2004; Chen VC et al 2009; Horesh N et al 2012; Huang YC et al 2014; Lee CY 
et al 2014; Trakhtenbrot R et al 2016; Gvion Y et al 2018).  
 
A routine blood examination was usually performed at hospital admission for all 
patients as a part of the clinical management routine. Blood samples were taken between 
7:00 and 8:30 a.m. after the patients had fasted for at least 10 h and after a psychiatric 
evaluation; patients who were not fasting were rescheduled. Blood exams included TC, 
TG, HDL-c, LDL-c, CRP serum levels and TSH Reflex. Blood samples were drawn 
during the hospitalization in the Psychiatric Clinic and examined in the laboratory 
analyses of IRCCS Ospedale Policlinico San Martino, Genoa, Italy.  
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Statistical Analysis 
 
All statistical analyses were performed using SPSS version 22.0 (IBM Corp., Armonk, 
NY, USA) with the value of statistical significance which was set at p<0.05. 
The socio-demographic and clinical characteristics of the subjects were represented as 
mean and standard deviation (SD) for continuous variables and as frequency and 
percentage regarding categorical variables. The Kolmogorov-Smirnov test was 
conducted to confirm whether all the investigated sample variables followed the normal 
distribution. 
 
First, the sample was divided in two subgroups according to the presence/absence of 
current suicide attempts. A statistical comparison between patients with and without 
current suicide attempts was performed to examine whether there was differences in 
terms of socio-demographic and diagnostic features. Thus, in order to avoid statistical 
bias, the two subgroups were matched for age, gender, marital/occupational status, and 
psychiatric diagnoses.  
 
Subsequently, the subgroup of patients admitted for a current suicide attempt was 
splitted according to the lethality of the suicide attempts, identifying a subgroup with 
high-lethality of suicide attempts and a subgroup with low-lethality of suicide attempts. 
In order to analyze differences between these three subgroups, we used the Pearson χ2 
test with Yates correction for the comparison of categorical variables, and ANOVA for 
continuous variables. 
 
Lastly, a multinomial regression model was performed to detect the variables associated 
with the lethality of suicide attempt (dependent variable) and each of the other 
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independent variables previously found associated in the statistical analyses. The 
probability of entering the equation was set at 0.05. 
 
Results 
 
In our study we recruited a total sample of 632 patients, with a mean age of  49.69±18.97 
years. Of the total sample, 478 subjects were females (75.6%) with an educational level 
of 11.06±3.28 years. 432 subjects were recruited in the case- group and 200 in the 
control group. There were no statistically significant differences in socio-demographic 
characteristics (i.e. gender, age, marital status, educational level, working status, and 
psychiatric diagnoses) between the subgroup of patients who attempted suicide and the 
subgroup of patients who never attempted suicide (control group). Socio-demographic 
and clinical characteristics of the included subjects are summarized in Table 1.  
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Table 1- . Socio-demographic and clinical characteristics in the two subgroups. 
 
Total sample (N=632) 
Suicide  
Attempt  
(N=432) 
No Suicide  
Attempt 
(N=200) 
t/χ2 p 
Gender (female), N (%) 478 (75.6) 333 (77.1) 145 (72.5) 1.558 .212 
Age (years), mean±SD 49.69±18.97 49.13±20.16 50.89±16.11 1.086 .278 
Education level, mean±SD 11.06±3.28 11.15±3.27 10.86±3.30 -1.046 .296 
Marital status, N (%) 
Single 
Married 
Divorced 
Widowed 
 
296 (46.8) 
131 (20.7) 
147 (23.3) 
58 (9.2) 
 
195 (45.1) 
93 (21.5) 
98 (22.7) 
46 (10.6) 
 
101 (50.5) 
38 (19.0) 
49 (24.5) 
12 (6.0) 
 
4.672 
 
 
.197 
 
Working status,  N (%) 177 (28.0) 121 (28.0) 56 (28.0)  .000 .998 
Diagnosis, N (%) 
Bipolar and related disorders 
Schizophrenia and related disorders 
Depressive disorders 
Others 
 
206 (32.6) 
63 (10.0) 
202 (32.0) 
161 (25.5) 
 
142 (32.9) 
37 (8.6) 
146 (33.8) 
107 (24.8) 
 
64 (32.0) 
26 (13.0) 
56 (28.0) 
54 (27.0) 
 
4.434 
 
.218 
Total Cholesterol, mean±SD 178.97±42.50 174.14±45.17 189.41±33.86 4.257 <.001 
LDL Cholesterol, mean±SD 117.23±36.47 113.11±37.88 126.15±31.52 4.235 <.001 
HDL Cholesterol, mean±SD 51.55±17.11 52.08±17.39 50.43±16.50 -1.128 .260 
Tryglicerides, mean±SD 122.63±69.07 114.32±57.38 140.58±86.73 4.514 <.001 
TSH reflex, mean±SD 2.33±1.92 2.30±1.89 2.40±1.99 .629 .529 
CRP, mean±SD 10.63±23.63 13.52±27.86 4.37±5.61 -4.599 <.001 
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Regarding patients admitted for suicide attempts, 133 individuals (30.8%) committed a 
high- lethality suicide attempt (HLSA) while 299 subjects (69.2%) carried out a low-
lethality suicide attempt (LLSA), respectively. The prevalence of the method used to 
attempt suicide are showed in Table 2. 
 
                           Table 2- Type of suicide according to lethality 
 Total sample 
(N=432) 
Suicide Attempt, N (%) 
      High Lethality 
      Low Lethality 
432 (68.4) 
133 (30.8)  
299 (69.2) 
Type of Suicide Attempt (N=432) , N (%) 
Drug Intoxication  
Defenestration 
Drowning 
Weapon 
Stabbing 
Burn/Gas/Caustic 
Strangling 
Cuts 
 
284 (65.7) 
40 (9.3) 
1 (0.2) 
2 (0.3) 
9 (2.1) 
26 (6.0) 
11 (2.5) 
59 (13.7) 
 
Considering socio-demographic and clinical features within the three subgroups, the 
HLSA subgroup was significantly associated to male gender (38.3% vs. 16.1% vs. 
27.5%, p<.001) and diagnosis of bipolar disorder (41.4% vs. 29.1% vs. 32.0%, p = .007), 
compared to LLSA and control group, respectively.  
When the three subgroups were compared, the HLSA subgroup showed significantly 
lower total cholesterol levels (151.08±40.90 vs. 184.40±43.21 vs. 189.41±33.88, 
p<.001), and LDL-c levels (99.55±33.25 vs. 119.15±38.30 vs. 126.15±31.52, p<.001) 
and higher CRP serum levels (24.18±38.69 vs. 8.78±19.66 vs. 4.37±5.61, p<.001) 
compared to LLSA and control group, respectively.  
Furthermore, the LLSA subgroup showed higher HDL-c levels compared to HLSA 
subgroup (54.64±16.59 vs. 46.31±17.82, p<.001) (no differences between HLSA and 
control group were observed). Additionally, the control group reported higher 
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triglycerides level compared to patients admitted for a suicide attempt. No differences 
in triglycerides levels between HLSA and LLSA were found). Additional differences 
are showed in table 3. 
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Table 3- Comparison among three subgroups 
  
High Lethality Low Lethality Controls F p Post-hoc (Bonferroni) 
(N=133) (N=299) (N=200)       
Gender (male), N (%) 51 (38.3) 48 (16.1) 55 (27.5) 26.380 <.001   
Age (years), mean±SD 49.62±20.69 48.91±19.95 50.89±16.11 .653 .521 H=L=C 
Education level, mean±SD 10.93±3.15 11.24±3.32 10.86±3.30 .963 .382 H=L=C 
Marital status, N (%)     
    
Single 62 (46.6) 133 (44.5) 101 (50.5)   484  
Married 30 (22.6) 63 (21.1) 38 (19.0)   
  
Divorced 29 (21.8) 69 (23.1) 49 (24.5)   
  
Widowed 12 (9.0) 34 (11.4) 12 (6.0)   
  
          
  
      5.477   
  
          
  
Working status,  N (%) 36 (27.1) 85 (28.4)  
56 (28.0)   .959   
.085       
Diagnosis, N (%)             
Bipolar and related disorders 55 (41.4) 87 (29.1) 64 (32.0)   .007  
Schizophrenia and related 
disorders 
16 (12.0) 21 (7.0) 26 (13.0)   
  
 
Depressive disorders 41 (30.8) 105 (35.1) 56 (28.0)     
 
Others 21 (15.8) 86 (28.8) 54 (27.0)     
 
            
 
      17.603       
Total Cholesterol, mean±SD 151.08±40.90 184.40±43.21 
189.41±33.88   <.001 L=C>H 
41.921       
LDL Cholesterol, mean±SD 99.55±33.25 119.15±38.30 126.15±31.52   <.001 L=C>H 
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23.600       
HDL Cholesterol, mean±SD 46.31±17.82 54.64±16.59 
50.43±16.50   <.001 L>H=C 
11.946       
Triglycerides, mean±SD 122.13±59.78 110.84±56.03 
140.58±86.73   <.001 C>H=L 
11.480       
TSH reflex, mean±SD 2.04±1.89 2.42±1.88 
2.40±1.99   .138 H=L=C 
1.988       
CRP, mean±SD 24.18±38.69 8.78±19.66 
4.37±5.61   <.001 H>L=C 
32.808       
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When the multinomial regression was performed, male gender, diagnosis of bipolar 
disorder, lower total cholesterol level, and higher CRP serum levels predicted HLSA 
(table 4). 
 
Table 4- Regression analysis 
      Step Variables T E.S. Wald df p Exp(B) 95% CI for EXP 
Step 1 Gender -.684 .274 6.250 1 .012 .504 .295-.863 
Step 2 Diagnosis .498 .252 3.903 1 .048 1.645 1.004-2.695 
Step 3 Total Cholesterol -.022 .006 15.377 1 <.001 .979 .968-.989 
Step 4 LDL Cholesterol .004 .006 .479 1 .489 1.004 .992-1.017 
Step 5 HDL Cholesterol -.014 .008 3.483 1 .062 .986 .971-1.001 
Step 6 Triglycerides .004 .002 3.099 1 .078 1.004 1.000-1.008 
Step 7 CRP .017 .005 13.844 1 <.001 1.017 1.008-1.026 
  Constant 3.388 .759 19.950 1 <.001 .   
 
 
Discussion 
The present study tested the association between lipid profile, CRP levels, and thyroid 
functioning in a relatively large sample of psychiatric inpatients who committed HLSA 
(133 subjects) vs. psychiatric inpatients who carried out LLSA (299 subjects) and a 
control group of psychiatric inpatients who never attempted suicide (200 subjects).  
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HLSA were more likely to be males and affected by bipolar disorder. This is consistent 
with previous findings showing that subjects with bipolar disorder presented a higher 
risk for attempting and committing suicide (Schaffer et al. 2015; Johnston et al. 2017; 
Rihmer et al. 2018) and supported the higher suicide lethality among males irrespective 
from their psychiatric diagnosis (Gvion et al. 2018; Rihmer  et al 2018; Delpozo-Banos 
et al 2017; Zalsman et al. 2017). 
 
Our study showed that HLSA was clearly associated with lower total cholesterol and 
LDL-c, and higher CRP levels when compared with LLSA and controls. To the best of 
our knowledge, no previous studies investigated the association between suicide 
lethality and lipid profiles, though our results may be explained in the light of previous 
evidence showing that violent methods to attempt suicide were associated with lower 
total cholesterol levels (Alvarez JC et al 2000).  
 
The well-known cholesterol-serotonin hypothesis (Kaplan JR et al 1997) may help to 
explain these results as lower total cholesterol levels may foster higher central 
neuroinflammation, thus altering the serotonergic system and leading to higher 
aggressiveness and impulsivity, especially among males (Tomson-Johanson K et al 
2018). In the central nervous system, serotonin plays a role in the suppression of 
aggressive and harmful behaviors. There are several theories that may explain the 
potential effect of serum lipid profile (in particular cholesterol levels) on violent conduct 
and suicide risk. The most blamed mechanism is the reduction of brain serotonin activity 
which is associated with the risk of attempting suicide. It has been hypothesized that 
cholesterol levels are associated with the lipid micro viscosity of serotonin receptors and 
transporters. Since reliable evidence shows that circulating levels of cholesterol – those 
that may be detected by routine blood tests as those used on the patients in the study – 
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correlate to the biochemical role of cholesterol as stabilizer of cellular membrane 
functioning and since membrane cholesterol exchanges freely with cholesterol in the 
surrounding medium, low membrane cholesterol decreases the number of serotonin 
receptors through the decreased lipid micro viscosity of the serotonin receptor on the 
neuronal membrane (Tomson-Johanson K et al 2018: Mann JJ 2013). This process could 
lead to a poorer suppression of impulsive and violent behaviors, such as suicidal 
behaviors (Mann JJ 2013). As matter of fact, cholesterol is crucial for membrane 
stability and neurotransmission that include the alteration of membrane lipid raft 
structure by the proportions of cholesterol and n-3 PUFAs, affecting the functioning of 
membrane-bound proteins including serotonin receptors and transporters, and toll-like 
receptors (Daray FM et al 2018; Allen JA et al 2007). Therefore, low levels of 
cholesterol might be responsible of increased n-6:n-3 PUFA ratio, thereby promoting 
neuroinflammation as n-3 PUFAs tend to exert anti-inflammatory properties while n-6 
PUFAs levels tend to show a pro-inflammatory activity, and disinhibit, albeit indirectly, 
two inflammatory intermediates such as nuclear factor kappa-light-chain-enhancer of 
activated B cells (NFκB) and peroxisome proliferator activated receptors (PPARs), 
respectively (Liu JJ et al 2015). The abnormal monoaminergic neurotransmission as 
well as neuroinflammation are two leading mechanisms which are evoked as biological 
pathways underlying suicidal behavior (Daray FM et al 2018; Sudol K et al. 2017; Allen 
JA 2007). Lower cholesterol levels are associated with greater impulsivity of suicide 
attempts and violent methods due to their effects on the serotoninergic system. Indirect 
evidence suggests an association between attempt lethality and low-cholesterol levels 
on the basis of the relation between lethality and the choice of violent methods to attempt 
suicide (Ludwig B et al 2018).  
Although, to the best of our knowledge, no study investigated directly the association 
between CRP, cholesterol, and cholesterol metabolites serum levels and lethality of 
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suicide attempts, interestingly, a recent study hypothesized a bridge between the well-
known cholesterol metabolism process with its associated molecular pathways and the 
neurobiological underpinnings of suicide risk by showing that the relation between total 
unesterified cholesterol and suicide risk was significantly mediated by ABCA-1-specific 
cholesterol efflux capacity (Knowles EEM et al 2018). 
 
Conversely, our results show no differences in total cholesterol and LDL-c levels 
between LLSA and controls although ANOVA did not confirm these findings. The lack 
of differences concerning lipid profiles of LLSA and controls could be explained in the 
light of the lethality of the method used to attempt suicide. For instance, Lalovic and 
colleagues (Lalovic A et al. 2007) reported no significant differences in cholesterol 
content between suicide victims and controls in specific brain regions such as the frontal 
cortex, amygdala, or hippocampus. However, when suicides were classified as violent 
or non-violent according to the used method, violent suicides were found to have lower 
grey-matter cholesterol content in the frontal cortex compared to non-violent suicides. 
Other authors (Pompili M et al 2010), albeit in a small sample, reported no difference 
in the levels of total cholesterol and triglycerides among attempters and non-attempters.  
 
Our findings show that TG were significantly higher in the control group than in LLSA 
and HLSA subgroups, among which no significant differences were reported. This is 
consistent with previous studies showing lower TG levels among suicide attempters 
when compared with controls without a positive history of suicide attempts (Chang JC 
et al 2013; Ayesa-Arriola R et al 2018; Segoviano-Mendoza M et al 2018; Wu S et al 
2016). Lower TG levels were reported in subjects who attempted suicide in the month 
before the survey compared with subjects who had suicidal ideation in the month before 
the survey and never suicidal controls (Baek JH et al 2014).  
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Moreover, our findings do not show any differences regarding TG levels in LLSA and 
HLSA subgroups; to date, no previous study investigated the possible association 
between the lethality of suicide attempts and TG levels. There are studies in the current 
literature that reported no differences in TG levels in violent vs. non-violent suicide 
attempts, though they did not consider the lethality of suicide attempts (Bartoli F et al. 
2017; Da Graça Cantarelli M et al 2015).  
 
Our study should be considered in the light of the following limitations; first, this is a 
cross-sectional study, and we cannot assess whether a decrease in TC or TG may have 
caused a mood episode with active suicidal ideation leading to suicide attempts or if the 
presence of a mood episode originated a loss of appetite and a consequent loss of weight 
altering lipid profiles. Thus, given the main nature of this study, we could not evaluate 
the direct causal relation between suicidal behaviors and lipid profile. Moreover, our 
results could not be adjusted for the psychopharmacological medications that both cases 
and controls were taking when assessed and this may have influenced our findings. 
However, subjects taking lipid-lowering agents were not included in the sample. Third, 
a detailed medical history, including careful information about the body mass index 
(BMI) were not available. Neither blood pressure nor glycaemic values were collected 
and, consequently, included in the analysis.  However, we only included those subjects 
with stable clinical conditions apart from what was related to suicide attempts.  
 
 
Conclusions 
Our data suggest that low total cholesterol serum levels may increase the risk of highly 
lethal suicide attempts and low triglycerides serum levels increase suicide risk – as well 
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as low TC levels do – but do not influence the lethality of the attempts. To the best of 
our knowledge, no previous study has investigated TC and TG levels in respect to the 
lethality of suicide attempts. Therefore, further studies should focus on this association 
in order to confirm these preliminary results and shed light on the complex 
neurobiological mechanisms underlying suicidal behaviors.   
 
3. Suicide lethality & Seasons and photoperiod a case-control 
investigation 
Introduction  
Suicide and all related behaviors are a serious social and health problem worldwide. The 
World Health Organization (WHO) reported that approximately 800.000 people died by 
suicide worldwide in 2016, and that the number of people attempting suicide each year 
is even higher. Suicide was the second leading cause of death among 15-29 year old 
people in 2016 with an annual global age-standardized suicide rate of 10.5 per 100.000 
population (WHO, 2017).  
 
The etiology and risk factors related to suicidal behaviors are complex and not yet fully 
known. Several studies underline how suicide results from the combination of psycho-
social, biological, cultural, and environmental factors (Christodoulou et al., 2012; 
Rumble et al., 2018). Psychosocial factors include life event stressors such as family 
violence, sexual or substances abuse, parental separation, loneliness and hopelessness, 
traumatic life events, social isolation or discrimination among sub-populations (Bando 
et al., 2017; WHO, 2017; Ásgeirsdóttir et al., 2018; Lee et al., 2018; O’Neill et al., 2018; 
Veisani et al., 2018). Moreover, different biological risk factors for suicidal behaviors 
have been identified, such as mental illnesses (in particular bipolar disorder and 
borderline personality disorder), involuntary admissions, altered of metabolic 
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parameters, increased inflammatory markers, cyclothymic temperament, altered 
neurotransmission involving serotonin and dopamine dysfunctions (Hawton and van 
Heeringen, 2009; Costa et al., 2015; DeShong et al., 2015; Aguglia et al., 2016; Pompili 
et al., 2017; Serafini et al., 2017; Batty et al., 2018; Daray et al., 2018; Fond et al., 2018; 
Kuo et al., 2018; Peng et al., 2018). 
 
However, suicidal behaviors are not completely explained by the complex network of 
these phenomena and epidemiological studies have been carried out in order to shed 
further light on these dynamics. For instance, the study of geographical variations in 
suicide rates suggested additional explanatory variables (Sun et al., 2011; Woo et al., 
2012) and significant associations between seasonality and both completed and suicide 
attempts have been reported (Hakko et al., 1998; Ajdacic-Gross et al., 2010; 
Christodoulou et al., 2012; White et al., 2015; Aguglia et al., 2016; Canner et al., 2016; 
Akkaya-Kalayci et al., 2017; Sawa et al., 2017; Dixon and Kalkstein, 2018; Hofstra et 
al., 2018; Rumble et al., 2018). In particular, Coimbra and colleagues (2016) confirmed 
the significant role of seasonality on suicide attempts and Galvao and colleagues (2018) 
showed that completed suicides occurred more frequently in spring and early summer 
in their survey on 2.146.418 completed suicides. However, mechanisms underlying the 
seasonality of suicidal behaviors are still unclear and need further investigation.  
 
Therefore, recent studies focused on the possible role of other environmental factors 
involved in suicidal behaviors such as air pollution, photoperiod, daylight exposure and 
meteorological variables, with controversial results (Donagay et al., 2003; Toro et al., 
2009; White et al., 2015; Makris et al., 2016; Akkaya-Kalayci 2017; Casas et al., 2017; 
Jee et al., 2017; Min and Min, 2017; Seregi et al., 2017; Dixon and Kalkstein, 2018; 
Gao et al., 2019). Interestingly, Fountoulakis et al. (2016) carried out a vast study in 
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twenty-nine European countries about the relationship of male and female standardized 
suicidal rates and economic and climate variables. The Authors reported that the 
climatic effect (cold climate) was stronger than the economic one in increasing suicide 
rates and showed that in Europe suicidality followed the climate/temperature cline 
which was from south to north-east.  
 
Furthermore, several clinical studies indicated that suicide rate is also correlated to 
increased ambient temperature (Doganay et al., 2003; Toro et al., 2009; Likhvar et al., 
2011; Grjibovski et al., 2013; Helama et al., 2013; Holopainen et al., 2014; Qi et al., 
2014; Akkaya-Kalayci et al., 2017; Bando et al., 2017; Carleton, 2017; Dixon and 
Kalkstein, 2018; Gao et al., 2019). In fact, studies on the association between 
temperature and suicide showed that 26.6%-60% of variation in suicides could be 
explained by temperature variations (Helama et al., 2013; Ishii et al., 2013; Fountoulakis 
et al., 2016), but not with sunlight exposure especially for completed suicide (Gao et al., 
2019).  
 
Moreover, evidence showed significant associations between hours of sunshine and 
completed suicide carried out through violent methods (Linkowski et al., 1992; Maes et 
al., 1993; Preti and Miotto, 1998; Wu et al., 2009; Vyssoki et al., 2012; Vyssoki et al., 
2014; Ludwig and Dwivedi, 2018). These studies confirmed the hypothesis of higher 
lethality of suicidal behaviors during spring/summer, higher daylight exposure or 
associated with increased ambient temperature. However, few studies investigated the 
possible relationship between seasonality and lethality of the suicidal attempts. Lin et 
al. (2008) showed that violent suicides are more likely to be influenced by seasonal 
factors, with significant peaks in March-May (early to late spring), than  non-violent 
suicides. These findings were not confirmed by Veisani and colleagues (2017) who 
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reported seasonal trends in spring and autumn of suicides by violent methods and in 
spring and summer for what concerns non- violent suicides.  
 
However, to the best of our knowledge, the possible influence of photoperiod and 
seasonality on the lethality of suicide attempts has not been investigated yet. Therefore, 
in this study we investigate (a) the potential role of seasonality on the lethality of suicide 
attempts in psychiatric in-patients; (b) the potential role of the photoperiod on highly 
lethal suicide attempts (cases) compared with low-lethality suicide attempts (controls) 
in a sample of psychiatric in-patients. 
 
Materials and methods 
2.1 Sample 
Subjects were recruited at the Section of Psychiatry, Department of Neuroscience, 
Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health (DINOGMI), 
IRCCS Ospedale Policlinico San Martino, University of Genoa (Italy). Participants 
were recruited in our inpatient service from 1st August 2013 to 31st July 2018. Subjects 
were considered for the study if their psychopathological conditions were deemed 
clinically stable as assessed by the two senior researchers, GS and MA.  
Silverman’s operative definition of “suicide attempt” has been used in this study, i.e. a 
kind of suicide- related behavior, classified as a suicidal act and characterized by self- 
inflicted, potentially injurious behavior with non- fatal outcome for which there is 
evidence – either explicit or implicit - of intent to die (Silverman et al., 2007). Moreover, 
our definition involves the presence of lethal intent that can be of varying intensity but 
has to be present in the decision to carry out the suicidal act (Pompili et al., 2015).  
Inclusion criteria were: a) hospitalization in our emergency psychiatric ward for suicide 
attempt; b) aged more than 18 years old; c) acceptance to participate in the study by 
86 
 
signing a written informed consent after the aims of the study and study procedures were 
explained thoroughly. Exclusion criteria were: a) pregnancy or having just given birth; 
b) having a positive history of acute neurological injury, such as neurodegenerative 
illnesses, mental retardation, loss of consciousness related to the presence of severe 
neurological conditions; c) the refusal or inability to provide a valid consent prior to 
participate in the study. 
The study design was conducted in accordance with the guidelines provided in the 
current version of the Declaration of Helsinki. The study design was reviewed and 
approved by the local ethics committee. 
 
2.2 Assessments and procedures  
Psychiatric diagnoses were formulated according to Diagnostic and Statistical Manual 
of Mental Disorders, fifth edition (DSM-5) (American Psychiatric Association 2013) 
and the subjects were divided into four diagnostic groups: schizophrenia-related 
disorders (referred to hereinafter as schizophrenia), bipolar and related disorders, 
depressive disorders and others (included personality disorders and substance-related 
disorders) according to previous studies (Aguglia et al., 2017; Aguglia et al., 2018). 
Clinical evaluations were carried out by expert clinicians and were carefully reviewed 
by a senior psychiatrist (with more than ten years of clinical experience in inpatient 
clinical setting). If patients had more than one diagnosis, the principal diagnosis was 
recorded.  
 
Socio-demographic and clinical aspects of the subjects were investigated through the 
standardized clinical chart and lifetime computerized medical record used in our 
Psychiatric Unit. Age, gender, marital and occupational status, education level, previous 
suicide attempts, suicide method were recorded. All available information have been 
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cross-referred. Furthermore, we considered month and season upon admittance in the 
psychiatric ward (i.e., Autumn from 21st September to 20th December, Winter from 
21st December to 20th March, Spring from 21st March to 20th June, Summer from 21st 
of June to 20th September). Hospitalization period was divided according to the sunlight 
exposure in spring-summer (s-s) (highest solar intensity period) and autumn-winter (a-
w) (lowest solar intensity period), according to existing literature (Aguglia et al., 2017; 
Aguglia et al., 2018), defining “photoperiod” as the number of hours of day light and is 
able to influence the individual’s physiology and metabolic cycles.  
 
In the wake of Schrijvers et al. (2012)’s conceptualization, we considered suicide as the 
final step of a multilayered process starting with suicidal ideation that progresses into 
planning and continues with the enacting of suicidal thoughts and plans by attempting 
suicide that may end up in completed suicides.  
 
In the present study, we used Shneidman’s and Joiner’s definition of lethality and 
divided our sample of suicide attempts into two groups according to the level of 
lethality: 
(a) “high lethal suicide attempt” (HLSA) for attempts that needed hospitalization for at 
least 24 hours and either treatment in a specialized unit (including intensive care unit, 
hyperbaric unit, or burn unit), surgery under general anesthesia, or extensive medical 
treatment (beyond gastric lavage, activated charcoal, or routine neurological 
observations), including antidotes for drug overdoses, telemetry, or repeated tests or 
investigations;  
(b) “low lethality suicide attempts” (LLSA) that are attempts that did not meet these 
criteria (Beautrais, 2001; Miller et al., 2004; Chen et al., 2009; Horesh et al., 2012; 
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Huang et al., 2014; Lee et al., 2014; Trakhtenbrot et al., 2016; Gvion and Levi-Belz, 
2018).  
 
HLSA (cases) were compared with LLSA (controls) in the second part of our analysis 
in order to evaluate the differences between these groups better. 
 
2.3 Statistical Analysis 
Socio-demographic and clinical data were considered as mean and standard deviation 
(SD) for continuous variables and frequency and percentage regarding categorical 
variables. Kolmogorov-Smirnov test was used to confirm that the investigated variables 
had a normal distribution. 
 
In order to analyze differences between cases and controls (HLSA vs LLSA), we used 
the Pearson χ2 test with Yates correction for the comparison of categorical variables, 
and the t-test for independent samples for continuous variables. Comparative analyses 
on number of admissions were adjusted for age and gender. Furthermore, bivariate 
analyses were conducted. 
 
All statistical analyses were performed using SPSS version 22.0 (IBM Corp., Armonk, 
NY, USA) with the value of statistical significance set at p<0.05. 
 
Results 
Four hundred forty-seven (N=447) subjects meeting our inclusion criteria were 
hospitalized after a suicide attempt in the study time-frame. Eleven subjects refused to 
take part in the survey and four subjects were not admitted to the psychiatric unit 
because of major physical comorbidities, e.g. cancers and advanced sarcoidosis.  
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A final sample of 432 subjects was formed, mean age 49.1 (±20.2) years old. 77.1% of 
the sample were females, 45.2% were single (of which 32% divorced and 68% never 
married), and 28% were employed at the time of enrollment [Table 1]. 32.9% of the 
sample had bipolar disorder, 8.6% schizophrenia and 33.8% major depressive disorder 
[Table 1].   
Table 1: socio-demographic and clinical characteristics of the sample included. 
 
  Suicide Attempt  
  (N=432) 
Gender (female), N (%) 333 (77.1) 
Age (years), mean±SD 49.1±20.2 
Education level, mean±SD 11.2±3.3 
Marital status, N (%)   
  Single 195 (45.2) 
  Married 93 (21.5) 
  Divorced 98 (22.7) 
  Widowed 46 (10.6) 
Working status,  N (%)                      Yes 121 (28.0) 
Diagnosis, N (%)   
    Bipolar and related disorders 142 (32.9) 
    Schizophrenia and related disorders 37 (8.6) 
    Depressive disorders 146 (33.8) 
    Others 107 (24.8) 
Type of Suicide Attempt , N (%)   
    Drug Intoxication  284 (65.7) 
    Defenestration 40 (9.3) 
    Drowning 1 (0.2) 
    Weapon 2 (0.3) 
    Stabbing 9 (2.1) 
    Burn/Gas/Caustic 26 (6.0) 
    Strangling 11 (2.5) 
    Cuts 59 (13.7) 
Lethality of Suicide Attempts   
    High lethality  133 (30.8) 
    Low lethality  299 (69.2) 
Lifetime suicide attempts,  mean±SD 1.2±1.1 
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Month of admissions, N (%)   
    January 26 (6.0) 
    February 30 (6.9) 
    March 37 (8.6) 
    April  38 (8.8) 
    May 49 (11.3) 
    June 42 (9.7) 
    July 36 (8.3) 
    August 40 (9.3) 
    September 29 (6.7) 
    October 29 (6.7) 
    November 40 (9.3) 
    December 36 (8.3) 
Seasonality, N (%)   
    Autumn 101 (23.4) 
    Winter 88 (20.4) 
    Spring 131 (30.3) 
    Summer 112 (25.9) 
Photoperiod, N (%)   
    Spring-Summer 243 (56.2) 
    Autumn-Winter 189 (43.8) 
 
 
 
 
One hundred thirty-three (N=133, 30.8%) of the sample committed a HLSA and two 
hundred ninety nine (N=299, 69.2%) was in the LLSA group. The HLSA group peaked 
in the months with a higher sunlight exposure [Figure 1].  
 
Figure 1: differences in terms of month admissions between high vs low lethality 
suicide attempts 
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χ2 = 30.726; df = 11; p = .001 
 
 
Major differences between HLSA and LLSA were reported in June (18.0% vs 6.0% 
respectively) and July (14.3% vs 5.7% respectively) [Table 2]. 
 
 
Table 2: seasonality and photoperiod differences between high vs low lethality suicide 
attempts 
  
High 
Lethality 
Low Lethality t/χ2 df p 
  (N=133)  (N=299)       
Seasonality, N (%)           
Spring 
48 
(36.1) 
83 (27.8) 19.516 3 <.001 
Summer 
47 
(35.3) 
65 (21.7) 
      
Autumn 
23 
(17.3) 
78 (26.1) 
      
Winter 
15 
(11.3) 
73 (24.4) 
      
Autumn, N (%) 
23 
(17.3) 
78 (26.1) 3.974 1 .046 
Winter, N (%) 
15 
(11.3) 
73 (24.4) 9.793 1 .002 
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Spring, N (%) 
48 
(36.1) 
83 (27.8) 3.024 1 .082 
Summer, N (%) 
47 
(35.3) 
65 (21.7) 8.865 1 .003 
Photoperiod, N(%)           
Spring-Summer 
95 
(71.4) 
148 (49.5) 17.990 1 <.001 
Autumn-Winter 
38 
(28.6) 
151 (50.5) 
      
 
 
 
Bivariate correlation analysis between seasonality/photoperiod in the whole sample and 
HLSA were positively associated with summer (r=.143; p=.003) and during highest 
solar intensity period (r=.204; p<.001). Moreover, HLSA was negatively associated 
with autumn (r=-.096; p=.046) and winter (r=-.151; p=.002) [Table 3]. 
 
Table 3: Correlations between high lethality suicide attempts and environmental 
variables 
 Lethalit
y of 
Suicide 
Attempt 
Autumn 
Winter 
Spring 
Summer 
Longer 
photoperio
d 
-.096 
(p=.046) 
-151 
(p=.002) 
.084 
(p=.082) 
.143 
(p=.003) 
.204 
(p<.001) 
 
 
 Discussion 
Our study shows that suicide attempts carried out in summer, when there is the highest 
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solar intensity were more likely to be highly lethal compared with those carried out in 
other times of the year. June and July were the months in which highly lethal suicide 
attempts peaked when compared with low-lethality suicide attempts. Moreover, suicide 
attempts carried out in autumn were less likely to be highly lethal than in other 
photoperiods and seasons. Our sample showed a prevalence of major affective disorders 
and this may partly explain the particular trend in the lethality of suicide attempts that 
we reported because of the complex influence of daylight, circadian rhythms and 
seasons on affective disorders and suicide attempts. This is consistent with previous 
studies reporting more season- and circadian- related fluctuations of suicide rates among 
patients with mood disorders, in comparison to those with schizophrenia (Valtonen et 
al., 2006).  
 
Our findings confirm previous evidence showing that suicidal behaviors exhibit both 
circadian (van Houwelingen and Beersma, 2001; van Houwelingen et al., 2010) and 
seasonal rhythms (Germain and Kupfer, 2008). Both in attempted (Valtonen et al., 2006) 
and completed suicides (van Houwelingen and Beersma, 2001) time patterns were 
detected. In particular, our findings are consistent with previous evidence that reported 
the highest rate of completed suicides between May and July when the period of daylight 
is always shorter for the a.m. hours than it is for the p.m. hours and this influences 
mechanisms that decode the duration of the melatonin signal in the melatonin-target 
tissues. Thus, increased sunlight exposure causes alterations in the metabolism of 
melatonin and serotonin (Brewerton et al., 2018, Maruani et al., 2018). 
 
The reaction of the organism both to the stimulation of a longer period of light (as in 
spring and summer), and to the exposure of higher temperatures, may be implicated in 
the destabilization of the psychopathological framework, potentially favoring the 
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increased rate of high lethality suicides detected. Regarding light effects, prolonged light 
exposure could dysregulate circadian rhythm causing sleep disruption. It is known that 
light exposure is the primary signal for the central clock in the suprachiasmatic nuclei 
(SCN) of the hypothalamus and suppresses melatonin synthesis by the pineal gland. The 
SCN influences the circadian rhythm of body temperature, as a key synchronizer of 
clocks in peripheral tissues (Potter et al., 2016; Maruani et al., 2018). The hypothalamus 
is anatomically connected with the thalamus and the limbic cortex, constituting a 
functional framework that links bodily sensations to emotional responses. In humans, 
the limbic cortex is in turn associated with the anterior portion of the insular cortex, 
processing convergent sensory information to produce an emotive correlation. Besides, 
areas of the insular cortex that are activated during recall of feelings are also activated 
during the conscious sensation of pain and temperature (Kandel et al., 2013). It is 
possible to hypothesize, therefore, a link between the perception of significant heat 
(from high temperatures) and an emotional correlation of discomfort, which can 
translate into behavioral anomalies in subjects at risk. Furthermore, patients with mood 
disorders are especially vulnerable to circadian dysregulation and sleep disruption, with 
an increased risk to the onset of mixed states (Muneer, 2017) and consequently to 
present dyscontrol of impulses and suicidal behaviors. 
 
The photoperiod spring-summer, in which we reported the highest lethality in suicide 
attempts, is a particular time of the year from the circadian-clock point of view because 
of the challenge to alignment of the circadian rhythms with the sleep-wake cycle.  
 
Interestingly, in-depth findings about the brain activity during this photoperiod are 
provided by studies on animals that showed how the very long day might challenge the 
network within the circadian pacemaker that is comprised of the evening and morning 
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active cells, and that takes part in the seasonal adaptation in diurnal animals such as 
sheep and horses (Lincoln et al., 2003; Hazlerigg et al., 2004). When day lengths 
become shorter in fall and winter, the morning active cells dominate the circadian 
output, e.g. the sleep-wake behavior. However, this dominance is gradually transferred 
to the evening active cells as the days get longer in spring and the coincidence effect of 
the morning and evening active cells disappear when the melatonin signal duration 
becomes insufficient to sensitize adenylate cyclase and to support a peak expression of 
the morning-active cells (Nagoshi et al., 2010). The speeding up of the evening active 
cells (e.g. by sunshine) makes the morning active cells higher firing rate in spring-
summer photoperiod but not in fall-winter and this determines important melatonin-
dependent effects on clock- gene expression in spring and fall among which CRY2 and 
PER2 genetic variants have been reported. The expression of CRY2 and PER2 variants 
is regulated by the circadian pacemaker system also in human and have been associated 
with vulnerability for unipolar and bipolar depression (Lavebratt et al., 2010).  Different 
clock- genes have been associated with higher suicide risk in bipolar patients such as 
such as CLOCK gene that is associated with violent suicide attempts, thus possibly 
involving the lethality of the attempts: TIMELESS, PER3 and ARNTL gene that are 
involved in the modulation of the course of bipolar illness, e.g. the recurrence and 
frequency of episodes which have a predictive value for suicide attempts (Pawlak et al., 
2017). 
 
Moreover, lower melatonin levels have been significantly associated with completed 
suicides in post- mortem studies (Kurtulus Dereli et al., 2018) and this may further 
support our findings of more lethal suicide attempts and lower levels of melatonin in 
spring – summer when there are less hours of darkness during which melatonin is 
produced in pinealocytes. Interestingly, melatonin results from the n- acetylatylation of 
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5-HT via the catalyzation of enzymes aralkylamine n-acetyltransferase (AANAT) and 
acetylserotonin O-methyltransferase (ASMT) that are regulated by clock- genes. 
Therefore, decrease in 5-HT and increase in daylight impair melatonin synthesis (Tosini 
et al., 2012; Meng et al., 2018).  
 
However, different hypotheses have been developed to shed light on the relationship 
between suicides and spring-summer photoperiod and one of these explains how the 
increase in temperatures experienced by the human body in spring and early summer 
would contribute to cerebral hyperactivity associated with symptoms such as anxiety 
that increase the risk of suicide (Vaughan et al., 2011; Helama et al., 2013; Holopainen 
et al., 2014; Gao et al., 2019). Moreover, classic theories about the association between 
5-HT dysfunctions and suicidal behaviors have been developed to explain the seasonal 
pattern of suicides worldwide. In particular, disruption in the functioning of the 5-HT 
system link affective disorders, anxiety, seasonal admissions with mania and violence 
and/or impulsive behaviors like sexual abuse, aggression, homicide and obviously 
suicide (Marazziti et al., 2013; White et al., 2015; Brewerton et al., 2018).  
 
 
Recently, the use of blue light hotspots in railway platforms to decrease the incidence 
of railway suicides has been investigated and contrasting evidence has been reported 
(Matsubayashi et al., 2013; Matsubayashi et al., 2014; Ichikawa et al., 2014). For 
instance, Matsubayashi et al. (2013) indicated that suicide deaths decreased significantly 
by 84% across the eleven Japanese stations where blue lights were installed. However, 
Matsubayashi et al. (2014) reported that the suicide numbers were reduced significantly 
by 74% at the stations with blue lights installed without systematically increasing at 
nearby platforms without blue lights.  Interestingly, Ichikawa et al. (2014) further tested 
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the previous findings by Matsubayashi et al. (2013, 2014) and argued that blue lights 
may have much more limited potential as a suicide prevention strategy than previously 
suggested, as suicide attempts occurring when platform lights are installed and turned 
on only comprise a small number of the total rail‐related attempts. However, current 
understandings of this existing, albeit small, effect of blue light hotspots on impulsivity 
and suicidal behaviors suggest that the stimulation of melanopsin retinal ganglion cells 
by blue light activates the retino-hypothalamic tract to the SCN that act melatonin 
pathways. In particular, evidence showed that blue light in the range of 460–480 nm is 
more effective compared to monochromatic light of 555 nm in phase-shifting the human 
circadian clock, thus leading to decrease in heartbeat rates and promoting relaxation 
(Tosini et al., 2016).  
 
Future research should focus on effective prevention strategies targeting the use of light 
dependent neuronal pathways to decrease suicide attempts and suicide rates. In 
particular, the use of blue light hotspots and melatonin oral supplementation programs 
in subjects with mood disorders during photoperiods at higher suicide risk should be 
further investigated. 
 
4.1 Limitations 
The present study should be considered in the light of the following limitations. First, 
patients’ seasonal environment and psychological factors as well as the presence of 
acute life-events fostering the suicidal crisis have not been investigated. Second, our 
findings result only from one city and we could not evaluate the possible confounding 
effect of weather, humidity and other geographical variables co-existing with the 
photoperiod. Diagnosis were formulated by expert clinicians according to the DSM-5 
but no structured interviews have been performed. The lethality of suicide attempts has 
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been measured through clinical parameters, but no rating scale was used to evaluate it. 
No data concerning the photoperiod in which previous suicide attempts were carried out 
have been collected. Moreover, data concerning pharmacological compliance together 
with possible autonomous decisions to suspend pharmacological treatment in spring-
summer in patients with mood disorders were not collected. Therefore, we cannot 
evaluate the possible effect of autonomous pharmacological suspension in spring-
summer on suicide attempts. 
 
Conclusions 
Despite the large body of evidence, further studies are needed to provide deeper 
understandings on the delicate molecular network that links suicide behaviors, 
seasonality and daylight in order to be able to develop more effective prevention and 
treatment strategies in the future. Future research may lead to the development of 
specific medication targeting these molecular systems that may help both suicide 
prevention and recurrence of acute affective episodes.   
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Borderline suicidal patients: destructiveness and its communicative 
potential 
The clinical encounter with borderline patients is a complex challenge for therapists. 
Confrontation with intense dynamics call into question the limits of the 
psychotherapeutic method as well as the therapist’s capacity to contain and symbolize 
powerful destructive behavior, which sometimes seem impossible to tame. 
Borderline patients are eager to restore a state of complete fusion with the object, but 
are also terrified of emotional dependency. Thus, they swing “between periods of 
exposure and periods of restriction; they are exposed to intense anxiety from their 
objects when the defensive organization fails, and suffer restricted, though tolerable, 
object relations when it is again established” (O’Shaughnessy, 1981, p. 359). 
These relational vicissitudes often express deep failures which occurred during the 
period of the original holding environment. The painful experience of not being able to 
find primal objects “exactly where the infant created” them (Winnicott, 1953) – because 
they are depressed, narcissistically fragile, or drowned in painful secrets – reoccurs over 
and over during the treatment of these patients. To a certain extent borderline patients 
begin treatment because they unconsciously seek an object capable of not just putting 
their emotions into words, but also of being able to give shape and meaning to the violent 
melancholic anxieties which lie untransformed at the core of their being, so that they 
are inevitably forced to live on the brink of the depressive position and unable to work 
it through. Borderline structures differ substantially from classic neurotic ones. Because 
the Ego cannot transform and symbolize intense feelings of helplessness and non-
existence experienced in early infancy, such feelings remain in the mind as 
unrepresented nuclei, deep in the self, and cannot be expressed verbally. Rather, these 
raw proto-emotions are likely to be re-actualized in the therapeutic relationship through 
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non-verbal communications, such as body-centered sensations, like movements and 
postures but also tone of voice and rhythm of speech. Thus, therapists have to take 
account of the non verbal aspects of communication and carry out a thorough working 
through process of their countertransference emotions and sensations in which  
unsymbolized feelings emerge and seek transformation. 
In this study, we investigate and address how traces of these painful experiences tend to 
emerge in an extremely destructive way within the transference relationship. Through a 
detailed presentation of the different emotional dynamics aroused in the therapist’s 
countertransference, the complexity of the patient’s defensive organization could be 
accessed, while many of its nuances had be received, tolerated, contained, and 
transformed in order to allow the patient, Miss K., to make contact with her profoundly 
melancholic nucleus. 
This research belongs to the context of “research in psychoanalysis” (Widlocher, 2003) 
since no conclusive evidence is provided as to how to deal with and transform acute 
destructive behavior during treatment. Our aim is to show in detail what takes place in 
the transference relationship during destructive enactments and offer hypotheses and 
suggestions to stimulate further understanding and research. To this end, we present 
three sessions, describing the therapist’s step-by-step countertransference reactions. We 
investigate and discuss the communicative value of destructive behavior and the 
existence of life forces lying beyond what looks like a death instinct in defused form. 
          
         Clinical material 
Drawing on the case of a 25-year-old woman, Miss K., we present and explore the high 
communicative potential of the intense and violent countertransference experiences that 
often transpire while treating patients with conflicts on a narcissistic-identity level. We 
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present three subsequent sessions which occurred midway in the fourth year of Miss 
K.’s three-time per week psychotherapy on the couch.  In particular, we try to show 
what took place and emerged in moments of acute destructive behavior in the 
transference-countertransference relationship and how therapists receive, contain and 
work through – to the best they can – painful and barely tolerable emotions to help 
patients carry out the first symbolization process without enacting their destructiveness.  
Therefore, we do not expound our clinical material as a claim to show what should be 
done when working with violent dynamics. We simply present examples of the complex 
countertransference emotions which arise when therapists are confronted with acute 
destructive behavior and hatred. In addition, we show how the elaboration of the 
working through process fosters the emergence of the severe melancholic object that 
lies deep within the Self. 
Miss K. came to me [Paola Solano] in a severe state of confusion and rage because yet 
another boyfriend had left her. She had been suffering violent panic attacks, outbursts 
of rage and peaks of anxiety during which she was unable to study or leave her house. 
Indeed, because of these episodes she had stopped going to university some months 
previously. Miss K. lived alone with two cats in a flat close to her older brother’s while 
her younger brother still lived in their parents’ home in a town two-hours away from 
Genoa. The first time I met Miss K, she told me of the pain she felt when she discovered 
that her boyfriend had been dating another girl for almost a year while Miss. K. was still 
living with him. She told me that she had attempted suicide at age sixteen because of 
the embarrassment, isolation, and shame she experience from being bullied at school. 
Henceforth, relationships with her peers had been characterized by high 
competitiveness, anger, suspicion and fear of rejection. During that particular session, 
Miss K.  looked distant and detached and I wondered whether she realized what she was 
telling me. After the suicide attempt, Miss K. had a period in which she often went 
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clubbing and drank heavily “in order to get rid of the shame, rage and pain”. For some 
time she became promiscuous and “lost her mind” until she finished high school and 
began university. Miss K. was a talented student, governed by a harsh  superego, which 
required her to not accept anything but the highest marks in school, which resulted in 
her being two years behind in her studies. During her first years at university, Miss K. 
developed mild anorexic symptoms and vaginismus that impaired her sexual life for a          
few years. 
Miss K.’s parents were well-educated, aloof people who had difficulty relating to their 
only daughter and preferred their boys. Miss K. described her mother as an absent-
minded, unkempt, intellectual woman who had fallen into deep depression when Miss 
K. was two years old. Miss K. believed the depression was caused by a late miscarriage 
because she had found some old medical records from that period. However, Miss. K. 
had never felt close enough to her mother to ask about it. 
Indeed, Miss K. told me that she felt rejected and neglected by her. Miss K.’s mother 
had never looked after her but left her father in charge of her upbringing and education. 
The father, a businessman who was often abroad for work, had no time for Miss K.’s 
emotional needs and she felt that he had always preferred her brothers to her. Her parents 
had no knowledge of Miss K.’s suicide attempt nor her distress because she had asked 
her older brother to hide it from them, which he did. She explained, "I had to deal with 
it because it was my problem and not theirs”. When Miss K. moved to Genoa to attend 
university, she didn’t accept any money from her parents but paid for her studies and 
upkeep by working very hard in a restaurant. She neither spoke of her hobbies or her 
lively, though superficial, social life to her parents or in treatment because, “you, my 
therapist, aren’t here to listen to nice things and, besides, they are largely outnumbered 
by sad things to the point that the nicities have become meaningless to me”. It wasn't 
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until midway through her second year of treatment that Miss K. briefly mentioned her 
love of climbing. Up to that point, the only image that came to mind of Miss K.’s daily 
life appeared as an empty, grey space studded with outbursts of rage and sadness in 
which nothing alive could exist. 
Miss K. had no previous psychotherapeutic treatments and had never taken any 
psychopharmacological medication. 
 
Monday Session 
Miss K. arrived ten minutes early and rang the doorbell twice quite vigorously, which 
was something she had never done. When I opened the door, she rushed into the waiting 
room without looking at me or shaking my hand. She was carrying a tennis racket and 
dropped it heavily on a chair in the waiting room. She looked tense and angry. On 
entering the consulting room, she said that she had left the racket in the waiting room 
because there was no point bringing it in. The loud, sharp ringing of the doorbell and 
the noise of the tennis racket hitting the chair in the waiting room still resonated in my 
head like violent chimes, leaving little room for anything else. Miss K. lay on the couch 
and said, “Will you be here for our sessions this week? If not we can change our session 
times so I don’t miss any!” I wondered why she had asked that because there had been 
no cancellations during the previous month, nor were there any approaching holidays. I 
told her that she looked worried as though something imminent would cause her to miss 
a session, stealing our time together. She nodded and said that her cousin had told her 
that her ex- boyfriend was getting married at the end of the summer. She paused and 
then began shouting, “You don’t understand! Our work here is useless because even if I 
do get better that won’t help me find a husband! I’m just wasting my time here! I’m 
becoming more and more selective and this won’t help me find a husband!” She 
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continued that she couldn’t be happy for someone else’s happiness and I should agree 
with her that our work was just making her sicker and sicker instead of helping her. She 
told me this in a grave, threatening voice and I felt the urge to agree with her. I perceived 
Miss K.’s pressure as an attack on my mind which initiated an inner struggle between 
my agreeing with her and feeling her thoughts intruding on mine, while trying to keep 
to my own ideas created an endless battle with her. I decided to tell her that she  was 
very sad about her ex-boyfriend’s wedding and that she probably felt under pressure to 
feel and think how others expected her to feel which profoundly contrasted with her 
actual feelings. This pressure had become so strong in her mind that she has to constantly 
fight it just to survive and not be intruded upon and annihilated. Miss K answered me 
angrily, “What do they want to impose on me?” The atmosphere was becoming more 
and more tense, and after a while, I told her that maybe she felt she was expected to be 
happy for someone else’s happiness but she just couldn’t. During the session, she had 
wanted me to agree with her that her growing awareness of herself was destructive and 
that our work was useless. After a pause, I told her that this was a very violent 
mechanism relentlessly ticking over in her mind in such a way that revealed that nothing 
could work and left her feeling more and more miserable and resentful every time. Miss 
K. answered in a low, serious voice “I’m not envious of him! I just think that our work 
won’t help me get married. I can be the most self- aware person in the world, but that 
won’t help me. That is the truth. Our work is useless and I feel sicker and sicker all the 
time! These four years of treatment have been useless! I’ve had five different boyfriends 
but they all left me. We haven’t done anything here!” I felt angry and frustrated. In fact, 
I really felt like shouting something back, but managed to stay quiet and continued 
listening. “Tell me - what kind of improvements do you see? Tell me! Tell me!” she 
shouted, followed by total silence, which provoked an extremely tense atmosphere 
making me feel I had been sent to sit in the corner. After a few minutes, I found myself 
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attempting to list her improvements in my mind but as soon as they emerged I discarded 
them as if “they weren’t good enough” to be put forward. I felt helpless and the thought 
of having nothing to give her became more and more insistent. A sense of paralysis 
began to spread around the room and I felt increasingly forced to agree with her. I felt I 
was engaged in a struggle where either her opinion or mine could survive and be 
violently imposed onto the other’s mind. I told her that there was a lot of 
tension between us as if we had to impose our own ideas into the other’s mind because 
no agreement was possible. After a short pause, I suggested that apparently we could 
only be on opposite banks of the river even though she was afraid of being abandoned 
because, otherwise, she would feel too threatened and, therefore, had to make sure she 
got her whole week of sessions. “No. I don’t think that your way of working is the right 
way to help me! You’re making me more and more sick and I’m losing everything I 
have! I can’t stand anybody now! If we continue like this I’ll have to take medication 
because our work here just makes me sicker! I’ll have to take medication because I can’t 
bear this anymore! I told you this a few months ago, but you didn’t give me anything 
and now I’m getting worse!” she responded quickly. I felt accused of not listening to 
her, of belittling her sufferings and also of purposely denying her medication. I replied, 
“You are in a lot of pain and want me to understand how desperate you are. You’re afraid 
you won’t be able to stand this anymore and will have to take medication to cope with 
it, which is something we can think about should you feel you can’t bear this any longer 
and need some relief”. After several minutes of silence, she continued that a few days 
ago she had planned to go to the cinema with a friend but after she got there and bought 
the tickets he didn’t show up. “He left me standing in front of the cinema holding our 
tickets without even contacting me! When I called him, he said that his girlfriend was 
jealous and would not let him come. He didn’t tell me because he was afraid that she 
would have got mad if he had texted me”. Miss K. said that she knew her friend’s 
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girlfriend was envious of their friendship because she knew that it would last longer 
than their relationship and that was what made her so angry.  Miss K. continued that a 
friend of hers had invited her to study together for their next exam. She had adamantly 
rejected her suggestion because this girl had let her down twice when she wanted to go 
shopping with her some weeks before. “My friend said that I’m wrong and I 
misunderstand her but she doesn’t listen to me and doesn’t see my 
point of view,” Miss K. shouted. Then, an increasing sense of sadness gradually began 
to dominate the session. I imagined the sad image of Miss K. standing alone in front of 
the cinema holding the two tickets and waiting for her friend, full of expectations, 
although he never arrived. Sadness together with a painful sense of disillusion filled my 
mind and these feelings almost made me cry. I could feel tears swelling up, then 
suddenly wiped away by Miss K.’s harsh words about the undeniable evidence that she 
was right about her friend and about me. “When I started to come here I was full of 
expectations that now barely exist. I’m deeply disappointed in your work!” she added 
sharply. All contact with sadness, guilt, and sorrow was quickly denied and replaced by 
violent reproaches. I felt disappointed and put down as if the opportunity to make 
contact with more depressive feelings had suddenly vanished. I said that I was very 
disappointing for her because she felt that I kept failing her. I added that during the 
session we had both become, by turns, the Miss K. who was left standing in front of the 
cinema, holding two tickets, waiting for a friend who never came because envy had 
prevented any contact. I realized that my words were imbued with sadness, but I still 
felt some hope of making contact with her. Miss K. stiffened on the couch and shouted, 
“I don’t know what you’re talking about! I’m fed up speaking about these things! I’m 
not going to do that anymore!” The session was nearly finished. I said that she had come 
to the session bringing her hope of spending a nice evening with a good friend along 
with the sadness of the disappointment in being rejected and left alone holding the two 
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tickets. I added that the contact with sadness was too painful for her to bear and she had 
to wipe it away with anger to attack our capacity to work together. Miss K. said coldly, 
“That’s the point. Now that you got there what difference does it make? You tell me! 
My whole life I’ve been standing holding two tickets that I couldn’t use! What are you 
going to do about it? You tell me! So what? Now that you know!” Then she remained 
silent for the last few minutes of the session. When I told her it was time to stop she 
jumped off the couch, grabbed her bag, books and tennis racket and left the consulting 
room banging the front door violently as she went out. 
I was tense and the noise of the banging door resonated inside me. I felt threatened by 
an intense, impending fear of being abandoned that gradually became a feeling of 
helplessness. Interestingly, I began to notice that the threatening fear of being abandoned 
was connected to the idea of being so disappointing to her in such a way that she got fed 
up and couldn’t stand it anymore. I was afraid of being too disappointing and too much 
of a burden for her. Gradually, anger surfaced and I began to feel that she was a heavy 
burden for me because whatever I proposed would fail and I was helpless. I wondered 
about my capacity for helping her and whether I was really doing the best possible for 
her. I felt that my professional identity was deeply challenged and put at stake by these 
complex emotions. Suddenly, I realized that maybe Miss K.’s fear of missing her 
sessions, which she had spoken of at the beginning of the session, had to do with these 
feelings and her fear of being turned down because of her capacity to perceive what she 
was doing to the object. I felt unsure whether Miss K. would come to the next session 
but a sense of sadness towards her helped me re-establish contact with a sense of 
continuity. 
  
Some notes on the Monday Session 
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Miss K. presented complex mental structures in which different levels of psychic 
functioning co-exist and switch rapidly during sessions. Before putting forward our 
reflections on the clinical material, we would like to underline that our aim is to simply 
present some general suggestions on how Miss K.’s material can be understood and 
worked through without laying claim to any conclusive answers on either theoretical or 
technical issues. Rather, we have attempted to present the clinical material in the most 
precise way possible in order to provide a detailed account of this kind of experience 
and develop their own thoughts about therapeutic encounters with patients like Miss K. 
in moments of acute destructive behavior. 
The beginning of the Monday session was enigmatic and unsettling. Miss K. made a 
noisy entrance as if to mark her return intensely, starting with continuously ringing the 
consulting room doorbell then throwing her racket onto the consulting room chairs with 
a clatter. However, by doing this she made it evident that she was leaving one of her 
belongings i.e. a part of her, namely her racket, outside the consulting room. She said 
that there was no sense bringing it in and went on to speak about recuperating some 
sessions that the therapist was oblivious to. 
Although no justification of this initial behavior came about in the dynamics that 
followed, nor did Miss K. broach the subject of what had been left in the waiting room, 
it communicates her claustro-agoraphobic dilemma (Rey, 1994) from the very 
beginning. Did she leave her capacity to play behind? Was it something too aggressive 
that had to be left outside in order to protect the therapist? Why was Miss K. afraid of 
the therapist’s absence and wanted to make sure that she would be able to recuperate the 
missed sessions? 
Miss K. appeared to be caught between her need to get close and merge with the object 
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in order to prevent abandonment and persecutory fears of being overwhelmed and 
swallowed by it. Thus, she sank into a state of despair in the absence of the object or 
when perceived as separate, hence, hindering any psychic creativity. However, at the 
same time, any contact with the object was also threatening and intrusive, stimulating 
violent destructive behavior which severed both inter- and intra-psychic links. 
Miss K.’s experience of living in a reduced dimension results from her attacking 
emotional links and the linking function per se (Bion, 1959) that can be recognized in 
the therapist’s countertransference as being isolated in a state in which her mind is filled 
with “loud and acute noises that leave little room for anything else”. For instance, the 
commotion Miss K. made on her arrival could be considered as a “free associative 
activity” (Authors, 2015) splitting links through non verbal communicative modes i.e. 
destructive behavior. Consequently, the therapist’s mind was immersed in an auditory 
dimension that represented Miss K. cutting off parts of herself to be left “outside” the 
session like the tennis racket that remained in the waiting room. Miss K. had to resort 
to non verbal communicative modes both at the beginning and end of the session, when 
she slammed the door leaving the consulting room, to handle and express the fears 
stirred up by the encounter and the separation from her therapist caused by her claustro-
agoraphobic anxieties. Moreover, the recurrent countertransference experience of 
intrusion as something “imposed” or “forced” into the therapist’s mind together with 
not being able to come to an agreement further display Miss K.’s fear of separation from 
the object which becomes a desire to penetrate it and fuse with it, restoring a primal 
unity “that could be so intense as to surpass human understanding” (Rey, 1979, pp. 202). 
The therapist’s attempt to put Miss K.’s anxieties into words and the cutting off 
mechanisms that were enacted both physically and through the auditory dimension 
produced a short moment of emotional contact. Miss K. spoke of a couple that was 
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getting married. The groom was her ex-boyfriend; sorrow and sadness surfaced because 
she was unable to emotionally engage in a stable relationship in her daily life or in her 
therapeutic treatment. However, the brief contact with these emotions were intolerable 
and triggered Miss K’s destructive rage. She was unable to accept anything helpful from 
the therapist whose suggestion was taken as a threat since it challenged her omnipotence.  
Miss K. could not acknowledge the existence of anything different from her and so her 
predicament became intolerable. Meanwhile, the therapist’s mind was swamped with 
violent projective identification that attempted to annihilate not only her capacity of 
thinking but also any difference between her and the object. The aim of Miss K’s 
hostility was to oppose any separation between herself and the object which reminds us 
of Green’s theory about the need for the container to adjust completely to the patient’s 
requirements in order to be acceptable while working with borderline patients (Green, 
1996). 
       At the start of the session the therapist was immediately confronted with different, 
complex technical issues. The role and function of interpretation in the face of excessive 
tension towards indifferentiation in Miss K.’s situation enhanced the emergence of the 
regressive forces at play in the transference from the beginning of the session. Should 
the therapist put Miss K.’s emotions into words? Would it help in decreasing her anxiety 
or stir up feelings of intrusion and threaten Miss K.’s fragile boundaries? How could 
Miss K. begin to build the emotional links (Freud, 1920) that allow the tapering of death 
drives and foster symbolization? 
Drawing on her countertransference, the therapist worked on the process level to try to 
interpret the violence of the emotions displayed together with the impossibility of 
making contact with Miss K. The touching image of Miss K. and the therapist on 
“opposite banks of the river” portrays not only the difficulties of being together within 
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the therapeutic couple but also Miss K.’s inner split which leaves her with profound 
feelings of loneliness. This image made Miss K. even angrier and respond that the 
treatment was “making her sicker and sicker” and she was afraid she would need 
medication for her deteriorating condition. In this way, Miss K. expressed her fear of 
dependency on the therapist and the treatment, and the risk of making contact with split, 
violent proto-emotions that frightened her so much. Indeed, the fact that Miss K. felt 
worse is a significant development to some extent because she became more aware of 
her feelings and emotions although this made her feel threatened and furious at the same 
time. Nevertheless, the therapist’s comment, in an attempt to contain her anxieties, did 
not touch this aspect. Perhaps Miss K.’s anger could have been due to her fear of 
changing, “becoming more and more selective” and developing her own capacity for 
thinking which produced the dreadful thought that the treatment could have an 
uncontrollable influence over her, like medication. Midway into the session, Miss K.’s 
envious rage was not only directed to the therapist’s thinking capacity but also to her 
own perceiving-self which was annihilated (Segal, 1993). This caused her to shout, “Tell 
me! What kind of improvements do you see? Tell me! Tell me!”. The continuous attacks 
to Miss K.’s perceiving-self led to a growing sense of arrogance and stupidity 
throughout the session (Bion, 1958). Consequently, Miss K. became progressively 
identified with a phallic, omnipotent, superior object that attempted to engage the 
therapist in a sado-machistic struggle that tended to structure an enclave because of the 
powerful splitting forces at play (O’Shaughnessy, 1992). Miss K.’s therapist could 
perceive the patient’s attempts at engaging her in a struggle that would isolate the 
therapeutic couple in a split off enclave and experienced some of these dynamics in her 
countertransference. For instance, the therapist found herself attempting to list the 
patient’s improvements in her mind but as soon as they emerged she discarded them as 
if “they weren’t good enough” to be put forward. Powerful splitting and fragmenting 
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forces were at work and the therapist could only feel helpless and the thought that she 
had nothing to give Miss K. became more and more consistent in her mind. A sense of 
paralysis began to spread around the room and the therapist felt increasingly forced to 
agree with her opinion. Hence, the therapist’s restricted capacity of thinking was a result 
of her being partly caught in Miss K.’s entrapment which was also present at Miss K.’s 
intrapsychic level. 
In patients like Miss K., once the object has become significant for the patient every 
small fault of the object is a source of severe disappointment and is experienced as 
intolerable abandonment (Winnicott, 1954). Obviously, the therapist cannot fulfill these 
expectations and becomes a disappointment; her presence is in fact limited by the setting 
and cannot always be available for Miss K. The intensity of disappointment in the 
therapist’s countertransference shows us not only the strength of idealization, i.e. 
expectations, and devaluation in Miss K.’s inner world but gives us some hints about 
Miss K.’s early environment and the primal encounter with her environmental mother.  
Miss K.’s primal object appears far away, detached and barely accessible for her in the 
transference thus generating strong feelings of devaluation and narcissistic emptiness 
(Winnicott 1971; Green, 1993) from which Miss K. shielded herself through violent and 
uncontrolled bursts of destructive behavior. The result is that all emotional links are 
severed and Miss K. is plunged into a desperate state of emptiness which tends to re-
produce the original narcissistic wound through repetition compulsion in their turn. To 
some extent, the dynamics in which Miss K. kept on bringing her damaged object to the 
sessions together with continuous, envious dismantling e.g. the friend who left her sad 
and disappointed waiting for him at the cinema, is “that which the patient brings to 
analysis” (Rey, 1988). 
Tuesday Session 
114 
 
I was wondering whether she would have come or not when Miss K. arrived on time as 
usual. “Please come in,” I said, opening the door, and Miss K. replied quickly, “Thanks”. 
She looked tense. Her eyes were so dull they seemed to be covered by an opaque film. 
She glanced at me hurriedly and lay on the couch. In the silence that followed I felt the 
atmosphere becoming more and more tense and threatening. Then she said in a solemn 
voice, “I don’t know what to tell you first. I felt humiliated and belittled by yesterday’s 
session. I was talking about trust, about me placing my trust in our work here, when you 
shifted the focus by talking about taking medication when you should have known that 
I’m terrified of depending on something or someone and would never, ever agree to 
taking it! This makes me think that you haven’t understood anything about me and you 
even talked about my travelling as a way of running away from reality when travelling 
is something I’ve always done!” I felt confused because I knew I hadn't said that during 
the last session and I also knew it was too dangerous to tell her. While I sensed not to 
challenge the reality she was bringing into the session, I also perceived a growing 
sensation of being imprisoned mixed with craziness spreading around the room. I asked 
her, “ Did we talk about your travels yesterday?” and Miss K. replied vehemently, “Yes!! 
You said that I need to run away to America and Russia without realizing that these are 
two very different things! I’d like to go and live in the USA, where I have an aunt, in 
order to start over again while I just went to Russia on holiday! I’d like to continue my 
studies in the USA but you don’t understand this!” I felt angry and tense as though 
something was about to explode any minute. Gradually, my anger decreased and I made 
contact with a sense of belittlement, humiliation and injustice that I felt unable to fight. 
There was no room for any evidence that contrasted Miss K.’s predicament and I could 
only accept it and take in her thoughts. 
I began to feel unsure about what had taken place in the previous session as if I couldn’t 
recollect clearly what had happened: everything seemed so confused. I felt ashamed and 
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guilty as if I wasn’t paying sufficient attention to her to the extent that I had become the 
disappointing object she was so angry with. After a few minutes of silence I suggested 
that maybe I had mentioned Rome in the previous session. Miss K. had been lying 
motionless on the couch but responded by shouting, “No! You spoke about the US too!” 
and began weeping. Then, she said resentfully that we were not doing anything right 
and she had never felt understood by me during our work together.  Her tone was 
scornful yet triumphant at the same time which was not only irritating but also 
humiliating as if all our progress meant nothing to her at that moment. Miss K.’s rebuff 
made me feel betrayed and worthless; the threat of being abandoned gradually came 
forward in my mind. 
After a long pause, I told Miss K. that something was happening between us and we 
should discuss it. I commenced, “Yesterday, and even more today, I’m disappointing 
you. It looks as if I’m even more of a disappointment in your mind than what I really 
am because you ascribed things to me that took place in your inner world which never 
really happened. You bring your pain into the session and tell me how wrong I am for 
you and how unhappy you are with me. Then, to make me understand how much you 
are suffering, you refer to topics that didn’t come up yesterday”. Miss K. shouted, “They 
didn’t come up yesterday because other things did! Yes, it’s true the US didn’t come up 
yesterday!!... Listen, I came here today despite having a fever. OK?!” I felt deeply 
touched by her admission and perceived that she was calling on my capacity for human 
understanding and surrendering to the strain that had been gradually developing between 
us. I waited a while before saying that I wasn’t against her and we were looking at what 
was happening to see how we could use it. Then, I continued that she was right and that 
she was showing me how much she was frightened of depending on something but more 
importantly on someone. Regardless, Miss K. persisted as though I hadn’t spoken at all 
and said, “All right! We didn’t mention the US, but you spoke about medication! You 
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did! We shouldn’t have spoken about it but you changed our focus!” I tentatively 
suggested, “It’s true, I did speak about medication. Maybe I wasn’t right to do so, but 
can we talk about why I did it?” Miss K. said, “You did it because you didn’t understand 
what I said! You thought it was a good idea to mend my anguish with something that 
could provide quick relief! I continue to suffer and I don’t understand why. Why am I 
continuing to suffer? Why?” I felt helpless and defeated because I couldn’t reach Miss 
K. who kept on repeating the same question in such a way that excluded any progress 
we had achieved. 
An expanding impression of dreariness came forward together with the feeling that what 
we had just experienced had been isolated leaving me alone with it and unable to share 
it with Miss K. Next, I suggested that I was very disappointing for her because she felt 
that I didn’t understand her. I added that even though she came to our session despite 
having a temperature she kept on following a destructive train of thought. There was a 
lull before I continued, “I think you know how much you’re frightened of depending on 
someone. You were scared when you realized how much you care about our work 
because of your fear of being abandoned. It is as though you were dealing with a 
disappointing internal mother that you can’t help looking for and desiring but whom 
you attack fiercely out of fear and rage as soon as you make contact with her”. Miss K. 
remained silent for several minutes and I felt I had managed to make contact with her. 
She was very still on the couch but then started biting her nails and took off a bracelet 
she was wearing. “You always tell me the same things! I’ve been listening to these things 
for years and there is still no progress!” she said swiftly. 
Miss K. kept on saying that our work was useless and nothing could help her. Every 
time I made a suggestion to illustrate what was happening, Miss K. attacked it and our 
work more intensely. I felt increasingly angry and annoyed by her repetitive dismantling 
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process which made me look forward to the end of the session while a subtle sense of 
threat and fear crept in. I began to feel that I had failed her and was unable to help her. 
I started thinking that I was useless and had nothing to give her and her only remaining 
choice was to go elsewhere be helped properly because I was unintentionally wasting 
her time. Shame and guilt engulfed me for being such a disappointment and unable to 
fulfill my commitment. I felt stuck in a dimension where time stood still but my feelings 
were extremely vivid. These feelings were like a sort of undeniable and ultimate truth 
with no possibility of development or transformation. However, I slowly began to notice 
that the more Miss K. continued to dismantle and fragment our work in a dull, 
monotonous voice the more I felt her despair growing and imbuing the session alongside 
a sense of immobility in a hopeless, fault-finding dimension. Gradually, my anger and 
sense of helplessness and paralysis became a sensation like a heavy burden on my chest 
that turned into a sense of turmoil. I wondered if Miss K. realized what she was doing 
and felt lonely. So, I told her that I was sorry she suffered so much and that I understood 
how distressing it was to live with these maddening emotions that seemed to nullify all 
chances of help and cancel everything else. Miss K. remained silent and began to cry. 
Then, just before the end of the session, she said, “I don’t see any progress…”.  After 
Miss K.  left, I felt that I had done everything I could to help her, and wondered how 
she would deal with these awful feelings until the following session. I was left with a 
slight sense of apprehension. 
 
Some notes on the Tuesday Session 
The beginning of the session shows us how borderline patients like Miss K. threaten and 
oppose the therapist and the analytic technique by pushing them to the limits of the 
symbolization processes. Miss K. was unable to rely on words as a sufficiently effective 
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mode of communication. As soon as Miss K. managed to say that she had felt “belittled 
and humiliated” in the previous session she moved rapidly forward and projected these 
emotions into her therapist in a sort of reversal mechanism from passive to active. 
This may have been the first attempt towards subjective appropriation of experience 
together with a desperate way of communicating her torment to the therapist through 
unconscious-to-unconscious communication. Moreover, the therapist’s feelings of 
confusion and turmoil generated by Miss K. twisting her comments about medication 
and the reality of the previous session may help us understand how patients like Miss 
K. experience certain interpretations. In fact, being able to receive an interpretation in 
the inner world is determined by the subject’s capacity to tolerate passivity derived from 
a “good enough” encounter with the primal object. When this cannot take place, 
passivity is replaced by “passivation” (Green, 1999) and the object’s words become 
persecutory and intrusive in the sense that they are experienced as attempts to strip the 
subject’s words of their meaning. Thereby, content is distorted and the fragile 
boundaries of the patient’s identity are challenged. 
On another level, the “growing sense of craziness and imprisonment” felt by the 
therapist may echo Miss K.’s fear of becoming mad which she had spoken about in the 
previous session. Although Miss K.’s associations communicate deep feelings of 
estrangement and detachment they also express the patient’s wish (and need?) to keep 
contact with the therapist albeit through perversion. In particular, Miss K.’s powerful 
intrusion into the therapist’s mind and attempt to appropriate her thoughts through 
perversion could show a strong desire to become fused together, thus denying any 
separateness or envy. 
Furthermore, this session clearly demonstrates Miss K.’s intense “effort to drive the 
other person crazy” (Searles, 1959).  The patient’s early experience of an unpredictable, 
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unreachable object is re-activated in the transference and she has to continuously check 
whether it can “hold her in her mind”, i.e. remember her previous sessions. In this sense, 
Miss K. covets an object that differs deeply from her because of her need to evacuate 
whatever comes from the outside and tries to confer meaning to her experiences.  Hence, 
the therapist’s attempt to show her what had really happened in the previous session 
made Miss K. even angrier and increased the strength of her projections. The therapist 
felt trapped in a dimension in which “there was no room for any evidence that contrasted 
Miss K.’s predicament” and had an almost delusional quality of “absolute, ultimate 
truth” that reminds us of the delusion of the clarity of insight (Meltzer, 1976). 
The therapist’s comment highlighting that she had been made even more disappointing 
in the patient’s mind than what she really was underlines how Miss K. was keeping the 
object in a damaged state that prevented any transformation. She did this by attributing 
things to the therapist that actually took place in her inner world and never really 
happened. Notably, Miss K. made the therapist appear more and more damaged in the 
transference which may express her increasingly desperate attempts to bring about 
concrete reparation of her damaged inner objects. However, true reparation is never 
achieved thereby her inner objects remain increasingly damaged and inner destructive 
cycles are reinforced so much so that the patient’s mind is unable to get rid of them. 
To some extent, this is what Miss K. actually expects from the treatment: psychic 
reparation of her objects, hence, reinstated as good objects without which life cannot be 
normal, satisfying and worth living (Rey, 1988). However, the second part of the 
therapist’s suggestion, “certain things that took place in Miss K.’s inner world never 
really happened” had complex meanings and emotional resonances. If, on the one hand, 
the therapist’s intervention is aimed at restoring Miss K.’s contact with her emotional 
reality, on the other, it risked hindering the patient’s regression process by addressing 
120 
 
her “adult part” (Balint, 1968) too directly. Although it is important to tame the strength 
of certain emotions, that otherwise risk dangerous escalation, we believe that the 
suffering part of the patient’s Self may have felt rejected and misunderstood by this 
comment. In part, this sequence portrays the therapist's defensive attempt to re-establish 
the hierarchy which was threatened by madness when confronted with Miss K.’s 
destructiveness. 
 Did this sado-masochistic scenario serve Miss K. as a way of approaching the object, 
albeit driven by hatred, and dragging the therapist out of her neutrality? Could we 
consider this struggle as Miss K. desperately striving to grab hold of and be kept in the 
detached, depressed primal object’s mind? 
Miss K.’s forlorn cry, “Listen to me! I came here today despite my fever. OK?!” 
communicates her tremendous effort to make contact with an unreachable, emotionally 
untouchable inner object that cannot remove her pain in a magical way, ergo, “I’m still 
suffering!” The object can offer nothing but words while Miss K.’s infantile self would 
almost need to be physically held like a newborn baby. In this sense, although the 
therapist’s comment about the disappointing inner mother is correct, it is somehow 
premature and may be experienced as the therapist trying to temporarily shift the focus 
from Miss K.’s aggression to restore her third position (Ogden, 2004) in the treatment. 
Subsequently, Miss K.’s difficulty in introjecting this interpretation may be due to her 
primitive mental functioning in which the therapist did not represent the mother, rather 
the therapist was the mother (Winnicott,1954). Thus, Miss K. could understand the 
therapist’s interpretation cognitively, but not feel nor make use of it emotionally because 
she was functioning at a more premature level. 
Despite complications evolving during the session, the therapist’s capacity of containing 
painful countertransferencial feelings of uselessness and inadequacy that later became 
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anxiety and loneliness enabled the therapeutic couple to make contact with early 
traumatic feelings that Miss K. had experienced in the relationship with her 
environmental mother. We believe that the unfolding procedure of the therapist working 
through her countertransference gave Miss K. “an interpretative experience” (Authors, 
2016), i.e. the experience of a reliable and stable container which allowed and fostered 
a silent working through process that “verbal interpretations” had failed to provide her 
with. 
Thursday Session 
Miss K. arrived a few minutes late and upon arrival shook my hand with a half-smile on 
her face. When she lay on the couch, she told me that she was sorry for what had 
happened during the Tuesday session and she was also aware that certain topics had not 
been touched on Monday. However, she felt that she was unable to agree with me at that 
time because it would have been like giving in to me in a moment of frustration and 
anger. I felt relieved and moved by her words. There was silence, then Miss K. continued 
that she disagreed with me about identifying me as her disappointing mother because 
“everybody was disappointing” for her now and she didn’t think she was identifying the 
whole world with her. I told her that it was important that she could tell me how sorry 
she was for what had happened and that she could speak about it in the session. Miss K. 
stiffened on the couch and said in a sarcastic voice, “Do you think that I was right to get 
so mad for no reason? I told you off although I knew very well that I was wrong!” Miss 
K. was ruthless to herself. I felt that I had to protect her capacity to feel genuinely sorry 
for what had happened during the previous session and from the harshness that she now 
directed towards herself. So, I tentatively said that she probably wanted to make me 
experience how painful it is for her to be with a person who disappoints her. I added that 
she showed me how her anger made the person even more disappointing by attributing 
imaginary shortcomings to reinforce her belief. After a pause, Miss K. said, “I think I’m 
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the only disappointing person here. What you described often happens when I’m with 
my friends too. They usually leave me afterwards. They just run away! No one 
understands me!” Her voice was slowly changing and I felt an escalating tension 
spreading through the room. She continued, “I can’t discuss it. I have no points in my 
favor so I’m constantly striving to make everybody understand that I’m suffering. I’m 
not getting any better and I don’t know how I can make it any clearer! I’m getting tired 
of repeating this and nobody is getting the message!”. 
In a certain way, she sounded detached as if she was chanting an eerie sort of lullaby 
which contrasted the content of her words. I started to feel bored and had to strain to 
keep contact with what she was telling me. I said, “I’m exhausting you because I’m not 
listening nor understand so you need to tell me again and again. It is as if your words 
cannot reach me.” “No!” she replied, “I’m wearing myself out because I’m not getting 
any better and then I move the focus onto you to take a break. I’ve always disappointed 
myself and everybody. This has nothing to do with you!” I suggested, “You take it for 
granted that you’re disappointing me.” Miss K. remained in silence and then shook 
herself briefly. In a sarcastic voice she said, “I can’t be so cool if nobody wants to spend 
time with me. I’m always alone!” A threatening atmosphere started to pervade the room 
and I knew that I had to be very careful of what I said. I felt under pressure to agree with 
her and that what she had just said was the only sensible thing to say or think. I told her 
that she sensed she was wrong and that maybe sometimes she had to blame others for 
being disappointing because otherwise the feeling of being wrong would have choked 
her. Miss K. took my comment as an accusation and answered me angrily that she was 
disappointed with certain people at the moment, but it was not always like that. She 
continued, “I’ve been telling you that I feel like a disappointment for almost four years 
now so there’s nothing new about that! I’m very sick now…” I said, “I can see that.” 
This was followed by silence, then I asked her if I had made her angry by speaking. 
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Miss K. started crying and said, “No, not when you talk like this”. 
Then, I told Miss K. that she was telling me how much she cared for me and felt sorry 
about getting angry with me. I added that I felt she was very frightened of “touching” 
me too much emotionally in case I couldn’t stand her anymore and she wanted to protect 
me in some way. This was followed by a very long silence that I perceived as thoughtful 
at the beginning but soon became a void. At that point I said that maybe it was difficult 
to discuss what I had said. Miss K. answered that she thought that it was very late and 
not much work had been done because there had been no significant changes. She said 
she was exhausted and didn’t feel like going to the beach, meeting people, sitting the 
upcoming exams or even playing with her cats or meeting her brothers. “I feel that life 
is too burdensome for me. I don’t have a problem anymore because I’ve become the 
problem itself!” she said quietly. I felt that Miss K. was somehow detaching herself from 
what was going on in the session which began to seem abstract and emotionally 
meaningless. I felt worried about these dynamics that I perceived to be draining our 
work and preventing her from keeping contact with it. So I said that it was true she was 
suffering a lot and I felt sorry for her. Miss K. made an incomprehensible sound at this 
as if it had reached her. I continued that by working on these delicate matters together 
we were also working on what made her suffer so much in her daily life. Miss K. 
remained silent and said that she wasn’t interested in what I was saying because she was 
in pain. She added that she didn’t understand what I was talking about and that we 
weren’t working on anything in particular. She was simply  getting sicker and sicker! I 
felt angry and disarmed and told her that it was difficult for her at that moment to not 
cancel out what I had just said. Miss K. said that she was beginning to dread loneliness 
and this was unacceptable. I said that maybe it was because she wiped all her feelings 
and emotions away and wondered how anybody could remain with her in this condition. 
Miss K. replied that she had never thought about suicide. She had attempted it without 
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really thinking about it but she believed she had no reason to live. “I’m too much for 
everybody,” she said. “I can barely cope with myself so how can I expect other people 
to do so? You’re only here because it’s your job. That’s why!” The session was about to 
end and I told her that maybe, if she really felt that I wasn’t interested in her, she 
wouldn’t have brought all these feelings into the treatment. To this, Miss K. answered 
in tears that our work was her last hope. 
[On Friday, Miss K. rang me asking whether we could have an extra session the 
following week. I told her that we were going through a very difficult period and we 
could talk about it on Monday and arrange it]. 
 
Some notes on the Thursday Session 
The silent containment provided by the therapist’s working through process of her 
countertransference allowed Miss K. to realize and communicate her sorrow and 
concern for having severely damaged the object through her anger at the beginning of 
the session. Miss K. was able to recognize and acknowledge her fury and frustration and 
became partly aware of the sado-masochistic dynamics that had taken place during the 
previous sessions which she described as, “ giving in to the therapist”. 
However, contact with these emotions along with the growing sense of intimacy soon 
became unbearable for Miss K. She had to regain a “safe” distance between her and the 
therapist; hence, “everybody was disappointing”. Miss K. was frightened that if she 
accepted and experienced the therapist as the maternal object, she would become too 
relevant and less controllable in her inner world. 
When the therapist tried to re-establish contact with Miss K.’s sorrow by telling her that 
it was important that she could say how sorry she was for what had happened and speak 
about it, the patient re-evoked her unconscious fear of becoming mad (Green, 1996).  
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This is illustrated by Miss K. stiffening on the couch and saying in a sarcastic voice, 
“Do you think that I was right to get so mad for no reason? I told you off although I 
knew very well that I was wrong!” Miss K.'s violence towards herself and her statements 
of being “the only disappointing person here” and “getting mad for no reason” may 
express her fear of going mad and identifying herself with a critical, self-reproachful 
Superego. Despite the touching significance of these words, the therapist felt that Miss 
K. had spoken them in a detached way, thus, using them more to sever the affective link 
between them than to make contact with her narcissistic sufferings. Perhaps the sense 
of boredom which gradually came over the therapist was brought about by the intensity 
of the projective phenomena; Miss K. had used her destructive energy to make the 
therapist distance herself so Miss K. could triumphantly accuse her of having abandoned 
her patient. In this way, Miss K. avoided making contact with her depression. 
After the first phase of the session, which was characterized by paranoid-schizoid 
mechanisms, Miss K. verbalized her feelings of being “very sick” and the therapist 
answered that she could “see that”. This mutative moment in which the therapist’s 
comment allowed Miss K. to experience a sort of mirroring (addressing the visual 
dimension suggested by “I see you / I see your pain”) let the patient feel that her deep 
torment was accepted and received. Then, Miss K. said in a genuine voice that the 
therapist’s words didn’t make her angry, “when she talked like this”. Miss K.’s 
malignant regression (Balint, 1959) briefly gave space to a true sense of being held by 
the object while making deeper contact with herself. 
The end of the session was particularly touching and reveals the reason why patients 
like Miss K. use powerful defenses to avoid the encounter with the other and the 
profounder parts of themselves. Deep inside their (true) Self lies a dreadful, frightening 
melancholic nucleus that harbors painful feelings, such as the useless and senselessness 
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of their lives and the belief that nobody could be sincerely interested in them. “I don’t 
have a problem anymore! I’ve become the problem itself!” declared Miss K., identifying 
herself with the lost, damaged object that is continuously attacked by a highly 
persecutory Superego (O’Shaughnessy, 1986). These kind of dynamics allowed Miss K. 
to become aware of her fear of loneliness, or rather, to be alone with these dreadful 
emotions. The therapist’s capacity of understanding the depth of the narcissistic abyss 
that lies beyond Miss K.’s destructive anger and grievances (Feldman, 2008) is 
fundamental in finding the best balance between silence and interpretation; moments in 
which the Ego needs to be supported to foster a decrease in splitting and so making 
contact with painful emotions. Notably, premature contact with distressing areas of the 
Self may put the patient’s life at risk. However, at the same time, avoidance of regressive 
movements may lead to interminable analysis that take place in the “as if” dimension in 
which the true Self never emerges from the defensive organization. 
Conclusion 
In this study, we have presented and discussed both the difficulties and communicative 
potential of bodily countertransference during destructive enactments in the treatment 
of severe borderline patients. Through Miss K.’s material and the analysis of the 
therapist’s countertransference, we have shown and investigated different aspects and 
nuances of the defensive organization structured around a melancholic nucleus 
embedded deep in the Self of borderline patients. The exacting working through process 
of the intense transference dynamics, which mainly took place through non verbal 
communicative modes, allowed the gradual emergence of Miss K.’s melancholic 
nucleus together with the story of her unrepresented, early traumatic experiences during 
the initial encounter with the object. Future research should further investigate the role 
and communicative potential of destructive enactments as an opportunity for original 
traumatic experiences to emerge and be transformed in treatment together with technical 
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issues in order to receive, contain and transform these powerful dynamics. 
4. General concluding remarks  
 
The most innovative aspect of this research is the integrated approach for the 
assessment and treatment of suicide risk analyzed through different special 
populations and aspects. In particular, the presented historical perspective supports 
and confirms current understandings about the need for a multi-disciplinary 
approach to the study of suicidal behaviors aiming to the implementation of a modus 
operandi that has in the development of effective clinical tools its major objective.  
 
Biological, clinical and therapeutic understandings of suicidal phenomena should be 
further investigated in order to develop effective prevention strategies both at 
population and individual level involving different professional approaches and 
perspective because every effort should be made to help those who suffer and protect 
and preserve human life fostering its quality. 
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